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Milton Roy Motor-Driven 
Pump with Instrument Air 
Stroke Length Adjustment. 
Control cabinet (front) houses 
components of the stroke- 
adjusting servo system. Re- 
mote capacity control by two 
process variables is possible 
when variable speed motor 
driver is used with pump. 


DESIGN FEATURES 


Instrument air........... 3-15 psi 
OS 80 psi 


Air consumption: 
Motor running full speed. .15cfm 
Motor not running. . .0.3-0.4 cfm 


Motor revolutions per inch 
change of pump stroke....... 240 


Air consumption per inch 
change of pump stroke. .2.5 cu. ft. 


tee arseuseeees 10 sec./in 
Positioning 

accuracy....... better than 1% 

Sensitivity........1/70 psi change 


In Instrument 
air signal 


Engineering representatives in the United States, Canada, 
Mexico, Europe, Asia, South America, and Africa. 


new controlled volume pump 


’ 


FUUT Colaat-tileM-tige) ¢-M(-laleliam-(ol (estan) | 


oh ’Mlal-tia'ieal-ial@- lige ile lar) 


Here is precision controlled volume 
pumping with a plus: automatic ca- 
pacity control by standard 3 to 15 psi 
instrument air signal. Plunger stroke 
length is infinitely adjustable from 
zero to 100% of maximum by an air- 
operated servo system that is accurate 
to within 1%. A change in instrument 
air signal as small as 1/70 psi reposi- 
tions the plunger stroke length setting. 


new bulletin 955 gives full details. 
Send for your copy today ... to 
Milton Roy Company, Manufactur- 
ing Engineers, 1300 E. Mermaid 
Lane, Phila. 18, Pa. 


Circle 1A on Readers’ Service Card 





Heart of this new motor-driven pu 
is a small, powerful rotary air mi 
coupled to the stroke-changing m&@ 
anism. Air volume boosters in the &} 
motor lines give fast, positive posility 
ing. An extremely stable feedbt 
circuit gives high positioning accufit) 
Air consumption, when the sys 
is in balance, is low — only 03% 
0.4 cfm. 
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Trademark for dehumidifiers 


(Your gas generator builder includes a Lectrodryer 
where a DRY controlled atmosphere is indicated) 


_ SEE dehumidifiers bearing this familiar atmospheric pressure to as high as 6,000 psi. 


nameplate —Lectrodryer*—in thousands of Twenty-three years of DRYing experience is 
plants all over the world, in almost every industry. yours, when you consult with Lectrodryer engi- 
Ever since 1932, they have been helping to speed neers. Recommendations on plant layout. controls 
output and maintain high product quality by and other auxiliary equipment are all co-ordinated 
removing unwanted moisture to uniformly low with the type and size of Lectrodryer prescribed 


dewpoints. for the job. You save time and money, and are 
LECTRODRYER is the name of a large family assured of most efficient operation. 
of DRYing machines. They DRY air, gases and Remember the word LECTRODRYER when 


organic liquids. They range in size from the tiny you need DRYing help. For a free copy of the 
Laboratory model, capable of handling a few cubic book, Because Moisture Isn’t Pink, write Pittsburgh 
feet per hour, to giant wind tunnel installations Lectrodryer Corporation, 356 32nd Street, 
DRYing tons of air per minute. They work from Pittsburgh 30, Pennsylvania. 


In England: Birlec, Limited, Tyburn Road, Erdington, Birmingham. 
In France: Stein et Roubaix, 24 Rue Erlanger, Paris XVI. } 
in Belgium: S.A. Belge Stein et Roubaix, 320 Rue du Moulin, Bressoux Ut 
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Machines Are Made, Not Born 


In the hurly burly and rush of modern civilization, we often lose sight 
of the greatest human achievement — creation. From thoughts, ideas 
and physical stimulation, engineers, technicians and craftsmen con- 
ceive, design and build devices and machines to do their bidding. 
Through these, man is able to harness the tremendous forces of nature 
for better living. 


No computer, instrument or machine is any better than the men who 
build and operate it. Computers and controls can’t think, they can 
only act on information given them according to the predetermined 
behavior pattern built or adjusted into them. Ingenius man has 
created machines to do some of his tasks better than he can do them. 
Despite all the machines on earth, there is not one which can think 
though sometimes we are led to believe it is true. 


By the same brain which enables him to create, man is inhibited to 
perform continuous tasks with the regularity of a machine. Because the 
human can love, hate, create and be influenced by others, we must have 
machines to sustain our modern civilization. Perhaps the ultimate 
goal of machines is to behave as humans without influence of human 
emotions. 


Man is supreme to the machine, and always will be. While machines 
do replace manual labor, they must be made, repaired and 
looked after. The net result of more automatic mechanization is greater 
productivity, lower unit cost, greater distribution and higher individual 
living standards. So more devices are created to make our life more 
enjoyable. The history of civilization shows that individual well-being 
is useful productivity. When this productivity resulted in detriment to 
physical and mental well-being, this form of living failed. 


A prime example of man’s ingenuity to create machines to do things he 
can’t do is the gasoline fluid catalytic cracker. It is an awe-inspiring 
sight to stand in an air conditioned control room and watch the almost 
motionless control instruments direct the mile-a-minute flow of petro- 
leum vapor and powder catalyst for smooth continuous conversion to 
high octane gasoline. Manual operation of this metal monster would be 
impossible. Because of continuous automatic processing, gasoline is 
many times cheaper that it would be by non-automatic operations. 


Instrument and control engineers, researchers and technicians can take 
real pride in the key contributions which they are making to the well- 
being of our American economy. In fact, on many occasions they don’t 
take sufficient pride in their contributions. Because all humans are 
human, engineers as well as other professionals must assume responsibil- 
ity for problems and credit for accomplishments. 


Charles W. Covey 


Editor 
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Dr. Lee deForest Keceives the ISA 
Outstanding Achievement Award 


For Outstanding Achiebement to Dr. Lee de Forest in grateful 


recognition of his pioneering intentions in Electronics which habe 


made possihle modern Instrumentation and Automation. 


OCTOR LEE de FOREST, inventor of the radio vacuum 

tube, was presented the first ISA Achievement Award 
during the 10th Annual Instrument-Automation Conference 
and Exhibit hele. in Los Angeles, California. Dr. Arnold 
O. Beckman, Chairman of the Honors and Awards Com- 
mittee and Past President of ISA made the presentation to 
Dr. de Forest at ceremonies held at the Moulin Rouge, 
Wednesday evening, September 14. Dr. Beckman’s remarks 
were: 

Tonight we honor a man whose genius has played a vital 
role in the development of modern instrumentation. 

Most of us here who are engaged in the exciting field 
of instrumentation and automation probably take electronic 
tubes for granted. We design them into circuits and buy 
them from suppliers much as we buy bolts and nuts and 
other hardware. Electronic tubes are such an essential part 
of our industry that it seldom occurs to us to imagine what 
our industry would be like without electronic tubes. Even 
the briefest reflection is sufficient to show, however, that 
modern instrumentation could not have developed and could 
not exist today without the electronic tube. Yet 50 years 
ago not a single electronic amplifier tube was in existence! 

The first electronic tube which embodies the basic feature 
of a grid placed between the filament and plate, was in- 
vented in 1906 by our honored guest, Dr. Lee de Forest. 
It is a coincidence that the Instrument Society of America 
should hold its first meeting in the West in the home town 
of Dr. de Forest on the eve of the semi-centennial anni- 
versary of his revolutionary invention and it is indeed fit- 
ting that our Society should take this opportunity to ac- 
knowledge the great debt which our profession and indus- 
try, and we as individuals, owe to Dr. de Forest for his 
pioneering work in electronics. His many fundamental in- 
ventions have provided the foundation upon which modern 
instrumentation and automation have been built. 

The world knows Dr. de Forest as the Father of Radio. 
We here know him as a great pioneer, a man whose dis- 
coveries in electronics opened a broad path for others to 
follow, not only in the field of radio and communications 
but also in the field of measurement and control. 

It has been my personal good fortune to have known Dr. 
de Forest for many years, to have worked with him in the 
early days of television, to have camped with him on the 
desert. Through these associations I have come to know 
him well and to learn first-hand some things about him 
which do not usually appear in biographical summaries. 
He is not only a scientist and inventor of international 
repute, he is a gentleman in every sense of the word. In 
our years of acquaintance I have never seen him do an 
unkind act nor utter an unkind word. His enthusiasm is 
contagious, and conversations with him are always stimu- 
lating. He is, furthermore, a man of amazing vitality. On 
his 70th birthday he climbed to the top of Mount Whitney, 
the highest mountain in the United States — 14,500 feet! 

Dr. de Forest was born in Council Bluffs, Iowa, in 1873. 
He grew up in Alabama where his father, Henry Swift 
de Forest, was president of Talladega College. 


Dr. de Forest entered Yale University in 1893. After 
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three years of undergraduate work and three years of pos. 
graduate work, he received his doctorate in physics j 
1899. 

His first job was in the laboratory of Western Electr: 
Company in Chicago, at the salary of $8.00 a week. Late 
he was with the American Wireless Telegraph Compay 
in Milwaukee, the Armour Institute of Chicago, and uli 
mately founded The de Forest Wireless Telegraph (yp 
pany for the manufacture of wireless equipment. 

De Forest wireless equipment was a popular featur ¢ 
the St. Louis Exposition in 1904. Dr. de Forest sent m 
sages from St. Louis to Springfield, Illinois, and finally 
Chicago. A major step in wireless history was the’ 
stallation of de Forest wireless equipment on the Chicas 





& Alton Railroad. 

The year 1906 will always be an historic one, for it wy 
then that Dr. de Forest invented his famed Audion th 
the first three-electrode tube with a wire grid betwe 
anode and cathode. In 1912 Dr. de Forest made anole 
major electronic invention with his “Oscillion” which 
corporated the feedback principle. 

Soon after the development of the Oscillion, Dr. de For 
began regular radio broadcasts in the New York a" 
World War I halted the broadcasts, but Dr. de Forests 
sumed them after the war. In 1920 he moved to San Fm 
cisco where he launched his broadcasting on a larger stk 
His broadcasts of “live’’ orchestral music from a San Fe 
cisco theater provided a great boost for West Coast rail 

Dr. de Forest turned his attention to recording sound® 
film for talking pictures from 1920 to 1930. Movie make 
were hostile to “talkies” but Dr. de Forest persisted, e@ 
to the point of returning to New York to produce his @ 
talking pictures. The late Twenties saw his predictio# 
sound movies come true. j 

In 1930, Dr. de Forest became interested in high frequett 
therapy and he has subsequently devoted a great deal & 
his time to that field. 

Since 1931, Dr. de Forest has lived in his hillside he 
overlooking Hollywood, only a short distance from 
meeting place tonight. He still spends five days a week 
his laboratory, despite the fact that a few days ago 
August 26, he passed his 82nd birthday. The event ® 
celebrated appropriately with a nation-wide radio and® 
vision broadcast which undoubtedly many of you heard f 
saw. 

Dr. de Forest’s work and studies have brought him 
merous academic honors. He holds the degrees of De® 
of Philosophy and Doctor of Science from Yale, Doct 
Science from Syracuse University, Doctor of Engine 
from the Lewis Institute of Chicago, now part of the 
mour Institute, Doctor of Laws from Talladega ™ 
and Beloit College, and Doctor of Science from the Col 
of Osteopathy of Los Angeles. 

Dr. de Forest has won many honors and awards du 
his long and productive career. It is a privilege for 
Instrument Society of America to add this citation # 
many other honors. 
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Mr. Warren Brand, President 

Instrument Society of America 


a | Pittsburgh, Pennsylvania 
‘ion 


1, ev 


Dear Mr. Brand: 
quent 


al Please accept my most sincere thanks 
e 


for the lovely plaque which was present- 
ed to me last Wednesday night and which 
bears your signature. 


This plaque is one of the most 
beautiful, in fact, I might say the most 
beautiful memento which I have ever 


eek b | 
it | received. It occupies a place of honor 





d tek in my home. 
ard ©) 
art The occasion of the bafiquet last 
Wednesday night afforded me very deep 
im joy. It was indeed a spirit-lifting 
c stimulus to have my early pioneering SE Oe 
ctor efforts so well appreciated as on that 
eri occasion. 
— | With very kind regards, 
“" 
Coll Sincerely yours, 

| Lee de Forest 
dur | LdeF-GM 
or! 
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Strain Gage Weighing Method 
Simplifies Handling Of Coal 
Loading te Barges With Speed 


ONTINUOUS ELECTRICAL 

WEIGHING of coal on a conveyor 
belt between the tipple and river 
barges on the Ohio river at The Valley 
Camp Coal Company’s mine at Mounds- 
ville, W. Va., has simplified measure- 
ments of coal shipments and mine 
production. In addition the new meth- 
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COAL BEING LOADED on river barges is weighed continuously on conveyor belt unde 


raised portion of shelter cover (right) by electrical scale. 


Baldwin SR-4 load cell» 


























nape siherester vere ‘ 
— rr 6 tg onal mo ae scale carries weight indications to totalizer (in circle) and to recording instrument, e* 
greater reliance on bills of lading than office 100 yards away (left). * 
those determined by water displace- ti 
ment of barges. - —__ & 
Electrical belt metering provides floating roller is restrained by the load tomatically null-balanced potentioms ‘ 
for transmission of weight measure- cell which is placed in a sheltered po- ter type recording instrument whid ] 
ments to an instrument in the mine sition under the center of the belt so gives the instantaneous rates of fig 
office with a large dial indicator show- that it takes the load on the carriage of coal and incorporates a special ip nr 
ing instantaneous rates of flow of coal in tension. There is no perceptible de- tegrator that adds up the total weigh T 
on the belt in tons per hour, a con- flection or displacement of the carriage passing over the belt. h 
tinuous circular chart record of flow under load. The electrical resistances a M 
rates, and a total count of tonnage of a bridge circuit of resistance wire _ Accuracy of the weighing equipment te 
carried on the belt to barges. The strain gages on the stressed member in is reported to be within one iam 
difference between readings of the the Baldwin load cell are changed with Centribeting to high scourseeaay a 
totalizer before and after loading a changes in the weight of coal passing — Apr cc rollers Waa - 
baree give weights ranging from 800 on the belt. placed old conveyor rollers at the point 0} 
to 1200 tons of coal depending on ; : of installation of the Belt-Meter. i 
‘ ee Belt speed enters into the continuous 
barge size. Another totalizing counter weighing by means of an electric In addition to the high accuracy, & D: 
at the operator's position on the dock tachometer generator which is driven pendability, and convenience in dete tl 
adds to the convenience of the new by the return side of the belt. It gen- mining barge lading, the Belt-Mete 0! 
weighing method. erates a voltage that is proportional is being used to check estimated tm | b 
Although barge loading can be deter- to belt speed and applies it on the nages coming out of the mine in mim Di 
mined by means of water displace- Wheatstone bridge circuit in the load ears and for making more accurl tl 
ment charts within close limits by a cell so that its output voltage is pro- daily reports of coal handled. Under 
skilled gager, this method is subject portional to the product of belt speed normal operating conditions the be D) 
to greater error when the river is and the instantaneous weight of coal carries about 250 tons per hour. Ca bi 
ruffled by wind and waves. The meth- on the belt. This voltage is amplified shipped by rail and highway trucki ty 
od is still being used, however, as a electronically and measured by an au- weighed by other methods. al 
check on the electrical weighing meth- a te 
od and to maintain a stand-by method. cl 
Determinations by the two methods COAL IS weighed on moving conveyor belt. Floating roller on counterbalanced carriagt bi 
are said to differ usually by less than is restrained by weighing device from vertical movement. Tachometer generator, & a 
five tons. closed at left, is driven by returning belt, supplies voltage proportional to belt speed, # as 
SR-4 strain gage bridge circuit. SR-4 (insert) is located under center of loaded belt 
Heart of the new electrical weigh- al 
ing system is an SR-4 load cell of 300 0) 
lb. capacity supplied by Baldwin-Lima- m 
Hamilton Corporation, Philadelphia. T 
The system was devised and developed fc 
by Stanley D. Hartshorn, Trans-Weigh 
Company, Wayne, Pa. <A counterbal- le 
anced weighing carriage is supported al 
under the belt by a pivot shaft.” On et 
one end of the carriage is a floating P 


roller and on the other end a counter- 
weight. Downward movement of the 























Maintenance Procedures for Analytical Instrumentation 


By JOHN F. DAVIS* 





“Abstract routine protective maintenance program must be initiated 
: wate sellowed if plant-installed analyzers are expected to otro 
facto) program must be designed to hold 
‘downtime to a minimum as well as to furnish conclusive proof 
r operations. The program includes routino inspec- 
t, calibration checks, and procedures for locating 
been developed from experience gained in 

number of analyzers operating satisfactorily. 









OR THE plant-installed analyzer to give dependable, ac- 

curate, and continuous service, a routine protective 
maintenance program must be planned and rigidly executed. 
The success of the instrument application will depend upon 
how exactingly we perform each phase of the program. 
Maintenance of analyzers is like safety; short cuts of es- 
tablished procedures lead to trouble. 

A protective-maintenance program for analyzers should be 
designed not only to keep the equipment at optimum operat- 
ing standards, but should also furnish conclusive proof to 
operations of the accuracy and overall dependability of the 
instrument. 

Such a program is in effect at Monsanto Chemical Com- 
pany’s plant at Texas City, Texas. It has been developed 
through actual experience gained in keeping a large number 
of analyzers operating to give these desired results. The 
basis of the program is twofold. It is designed first, to 
prevent trouble, and second, to locate and correct any 
trouble in the shortest possible time. 

For the program to achieve its first purpose, that is, to 
prevent trouble, necessary checks must be done on a routine 
basis. The frequency of these checks depends greatly on 
two factors; namely, the nature of the process stream being 
analyzed, and the importance of the analyzer’s performance 
to successful operations. Experience has shown that a 
clean noncorrosiv* ¢tream may require checks on a weekly 
basis involving .__» .»0o to four manhours per week, while 
a dirty corrosive stream may require daily checks involving 
as much as twenty to twenty-four manhours per week. 

In analyzer installations which are of a critica!) nature 
and which must provide a continuous accurate analysis to 
operations either for safety or efficiency reasens, checks 
must be made daily to insure this desired performance. 
These checks will require one to two manhours per day 
for each installation. 

To achieve the second purpose of the program, that is, 
locating and correcting the trouble in minimum time, the 
analyzey system is broken into three component parts for 
ease of trouble shooting. These divisions are: first, sample 
system; second, recorder and electrical transmission; and 
third, the analyzer proper. 

No effort will be made to pin point any special techniques; 
rather, an overall general maintenance program will be 
discussed. 


The Sample System 

Plant practice has proven the sample system to have the 
most influence on the amount of maintenance required to 
keep the analyzer operating properly. Experience has 
shown that any analyzer will operate at optimum perform- 
ance when test run in the laboratory. The reason for this 
is simple; ideal conditions for maximum performance 
from the ar.alyzer have been met. For the plant-installed 
analyzer to give these best results, the same ideal conditions 


—_—_— 


* 
qistrument Supervisor, Monsanto Chemical Company, Texas City, 


Presented at the 10th Annual IS i 
A Instrument-Automation Conference 
and Exhibit, Los Angeles, Calif., Sept, 12-16, 1955, . 
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must be duplicated as nearly as possible. Experience has 
proven that this depends greatly upon the proper sample 
being delivered to the analyzer. To guarantee a proper 
sample, a sampling system must be properly designed and 
installed to do the following things: it must deliver a con- 
tinuous sample; it must properly clean the sample; it must 
deliver the sample in the same composition as the process 
stream; it must be of sufficient volume and pressure; and 
it must safely dispose of the used sample. 

Before a sampling system can be designed to meet the 
above specifications, full and complete information on the 
process stream to be analyzed must be known. Records 
prove that inadequate and poorly designed sample systems 
will double and triple the amount of maintenance neces- 
sary for good analyzer operation, and at the same time will 
seriously detract from the quality of results, since the bulk 
of the problems encountered in keeping any type of analyzer ~ 
operating satisfactorily are directly or indirectly dependent 
upon the proper functioning of this system. As much 
thought should be given to the sampling system design as is 
given to the analyzer proper, since each is of equal im- 
portance. 

Analyzers require one of two types of sample: a clean dry 
sample or a clean “as produced sample.” Fig. 1 shows a 
typical sampling system designed to deliver a clean dry 
sample to the analyzer; this system is used when the 
process stream contains water vapors and suspended ma- 
terial. It can be seen that two 10-micron cartridge-type 
filters are installed, one being a filtering condenser and the 
second being a secondary or insurance filter. The filter 
condenser A in Fig. 1 serves a dual purpose. It filters out 
solids and condenses any water vapor or other condensable 
material which may be present. The second filter, D, is, as 
previously stated, an insurance filter. Its purpose is further 
to guarantee that no suspended material will be present in 
the sample passed to the analyzer. Pressure test con- 
nections G, H, and I are check points used to determine 
pressure drop which is indicative of plugging of the sample 
system. A conventional pressure reducing regulator, E, is 
installed and adjusted to deliver the sample to the analyzer 
at the required pressure. A differential flow controller, 
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Fig. 1 Sampling system for “clean dry sample” 
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Fig. 2 Sampling system for “as produced sample” 


F, further insures that a stable sample of proper volume 
and pressure will be delivered. The flow indicator, C, 
serves a dual purpose. It indicates the volume of flow to 
the analyzer, as well as being indicative of sample system 
failure. The system includes solenoid operated transfer 
valves, J, K, and L, for automatically introducing a suitable 
zero and range gas. A manually operated block valve, M, 
is installed to provide means of introducing a standard 
sample for routine calibrating and trouble-shooting pur- 
poses. 

The system shown in Fig. 2 is similar to the system in 
Fig. 1 and is used to deliver an “as produced sample” to 
the analyzer. No filter condenser is used in this system, 
as the composition of the sample would be affected by con- 
densation; rather, it is steam traced to prevent this from 
occurring. 

The sample system, whatever the design, is inspected 
daily, with close attention being given to flow, pressure, 
and pressure drop across the system. Cleaning of the sys- 
tem is done on a routine basis, the frequency being de- 
termined by actual practice. As previously stated, the 
frequency of this maintenance varies with each analyzer 
installation and it depends on the characteristics of the 
process steam as well as on the needs of operations. 
Maintenance records show that approximately two man- 
hours per week is required to maintain the average sample 
system and to keep it functioning properly. 

Even with a proper sample being delivered to the analy- 
zer, it, like any other piece of equipment, will develop 
trouble. Its accuracy and overall performance must be 
checked frequently. This can be accomplished by introduc- 
ing a suitable calibrating sample of ki“wn composition into 
the analyzer and observing its overall performance. The 
composition of the calibrating gas is such that it is approxi- 
mately at the operating value of the sample gas to the 
analyzer. The frequency of this calibration check depends 
upon the application of the analyzer, but generally it is 
done weekly and the time involved in running these cali- 
bration checks is one and one-half to two manhours per 
week. The routine weekly checking of the analyzer per- 
formance using a calibrated sample of known composition 
is tne most reliable and time saving method that can be 
used to check the proper operation of an analyzer and its 
sample system. 

A planned protective maintenance program will keep 
analyzer downtime, due to trouble, at a minimum. How- 
ever, When trouble occurs, systematic trouble-shooting tech- 
niques must be followed in order to locate and correct the 
diffic:i!-" in the shortest possible time. Before any correc- 
tive sicps are undertaken, detailed operating characteristics 
of the analyzer’s performance must be known. After all the 
available information concerning the analyzer’s perform- 
ance is obtained, practical trouble-shooting techniques are 
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employed, based on the unit breakdown system Previous) 
mentioned. 

The sample system should be checked first to see that it} 
functioning properly. Records show that this part of thy 
analyzer system causes ninety to ninety-five per cent of th 
trouble in any analyzer installation. The methods Used fp | 
checking the sample system in case of trouble are Simily 
to the methods previously described in the routine Drotey. 
tive maintenance program; that is, be sure a clean Sampk 
of proper volume and pressure is being delivered. A goo 
analyzer trouble-shooting rule is “Check the sample SY8tey 
first.” 
The Recorder Section 

If the sample system is functioning properly and deliyy 
ing the required sample to the analyzer, the recorder m& 
tion is checked next for trouble. A reliable check is to & 
connect the analyzer from the recorder and substitute, 
dummy analyzer comprised of precision resistors of 








proper value, and observe recorder response. If the trou, 
is in this section, it will be evidenced by erratic or noi 
recorder behavior. Practical electrical transmission ay 
electronic amplifier trouble-shooting techniques are » 7 
ployed to correct the trouble in this section. 
The Analyzer Section 

If the sample and recorder sections prove to be troulk 
free, the analyzer section must then be checked. A reliahh 
test for an indication of the nature of the trouble is 
test run the analyzer with a synthetic sample of knm 
composition. It is best to have the composition of th : 
calibrating sample such that its analysis is approximate) | 
mid-range of the range of the analyzer. The time inyoly ~ 
in making a test of this nature varies greatly, but generally | 
from two to twenty-four hours is required. It must hed 
sufficient time for the technician to obtain performang 


data, as this often furnishes the quickest way to pin pot 5 
the corrective action to be taken to get the a 


on stream. The analyzer performance is often indicatip 
of the source of trouble. For instance, a steady drift inth 
analyzer usually denotes a leaking cell; an oscillating sly 
drift, a faulty thermostat; while an insensitive respon 
usually is caused by dirty cell windows. Once the troubk 
is isolated, techniques adaptable to the type and maked 
analyzer can be employed. 

In summarizing the points in this program it wil 
noted that emphasis has been placed on the sample 
tem. This is as it should be, as the success of any prograt 
in keeping analyzers operating properly will depend up 
how successfully the sample system functions. 
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Factors In the Selection 


Of Process Instrumentation 


For Control Panels. 


By A. James Waldron 


HE ENGINEER to whom the responsibility of measure- 

ment and control of a particular process or plant has 
been delegated, soon realizes the two prime requisites of 
his job. He finds that being an instrument engineer is 
not enough. He must be (1) a paradox, a specialist and 
a jack of all engineering trades. He must have a good 
understanding of chemical, mechanical, electrical, metal- 
lurgical, and civil engineering to be able to understand 
the process, know the equipment involved, arrange inter- 
locks and control circuitry, select the proper materials, 
lay out his panel boards, conduit and tubing runs, and as- 
sist in the design of the control room or house. (2) By the 
paradoxical nature of his work, he finds that he becomes 
a co-ordinator on the project. He must correlate the 
thoughts, concepts and philosophies of all the other tech- 
nical people involved, the operating force, management 
and/or the client... Quite frequently, diplomacy is a prime 
asset for the instrument engineer to attain for the suc- 
cessful handling of his project. 


From his study of the process, and supplemented with 
the correlated opinions of others, the engineer sets up the 
instrumentation, and lays out the individual control loops. 
To simplify matters, we shall break the loop into three 
elements (1) The measuring and transmitting element, 
(2) the receiving and/or controlling element, and (3) the 
final control element, such as a control valve, speed changer, 
rheostat, etc. 


What Should Be Recorded? 


In this step an immediate problem may be the decision of 
what variables to record, and what to indicate. Usually 
the pre-established philosophy will aid in this. If an op- 
erator is to have a process under continual surveillance 
from a console type of panel board, those most important 
variables and their associated controls will be indicative 
in nature, with recorded data on a more remote panel. In 
a chemical process, generally speaking the panel will con- 
tain recorders interspersed with indicators. The factors 
that decide the use of recorders over indicators are: 


a. Detection of Trends. In processes having relatively 
long time constants, a continuous record of a key variable 
will allow the operator to spot unwanted situations. He 
can then make necessary adjustments, or dispatch a rov- 
ing operator to inspect suspected malfunctioning equip- 
ment. 

b. System Analysis. The correlation of several variables 
over the same period of time will allow the operator to 
evaluate performance, causes and effects, and characteristics 
due to varying conditions of the process. 

©. Record of Performance. Those variables that a super- 
visor wishes to study while he is away from the control 
panel, both for employee and equipment performance, will 
be recorded. 

d. Accounting Purposes. Legal obligations, or the billing 
of salable or receivable products may require recording. 
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Signal Transmission 


The next step is the choice of signal transmission. This 
may have been decided previously but usually the engineer 
is responsible for whether pneumatic, hydraulic or elec- 
trical signal transmission is to be used. Generally speak- 
ing, pneumatic and electrical systems are currently the 
most considered types. Both systems are available with 
all modes of measurement and control of standard process 
variables such as flow, pressure, temperature, level, motion, 
ete. Each system has its own applications, with over- 
lapping of each other in many cases.” * 


Selection Facters 


The f’..0owing factors must be studied for each element 
of the control loop. 


1. Accuracy. What is the required accuracy of measure- 
ment and control, %% or 2%? Here, t!:e engineer must be 
realistic and not go overboard. For example, close con- 
trol of fuel-air ratio on a combustion control will result 
in definite fuel savings; yet in a chemical process, accu- 
racies in the order of 2% may have little or no effect on 
the quality of the end product, and will afford lower initial 
investment costs. 


2. Sensitivity. The same comments as above apply. What 
is needed, a sensitivity of 1 ppm, or 1 part per 500. Rugged- 
ness of equipment, based on the potential service and han- 
dling will also call for consideration. 


3. Response Characteristics. This applies both to the 
process itself, and the individual instrument loop elements. 
Whether on-off control will suffice, or whether al! the con- 
trol modes of proportional band, reset and derivative ac- 
tions will be needed must be studied. This is a compre- 
hensive study in itself, and the engineer must fortify him- 
self with the latest techniques and available technical data 
from literature and the manufacturers. Obviously, per- 
formance and economics are affected here. 


4. Range. The range of each element of a particular 
loop must be analyzed. The previous factors are inter- 
related with range, e.g. high accuracy requirements may 
call for suppressed ranges. The measuring element must 
be suitable for all conditions of the process. The second 
element, the controller, has to be picked with the proper 
adjustable settings of proportional band, reset rate and 
derivative action. Process characteristics will usually de- 
termine these, also the range or rarveability of the final 
element. The engineer must prepare for the anticipated 
variations in the system, plus any possible future expan- 
sions. 


5. Type. Here process conditions, and the prior factors, 
require judicious selection of equipment. For instance, 
in the measurement of a gas flow, the operating pressure, 
temperature, line size, available energy to maintain per- 
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manent losses thru primary elements, the nature of the 
fluid and its function in the process will determine whether 
a mercury manometer type, an area type, a dry type of 
bellow or diaphragm operated meter, or any other kind 
is most desirable. 


6. Materials of Construction. These are selected to suit 
the process. Many alternates are available when special 
alloys are called for in vessels and piping. The use of 
sealing systems, or purges will sometimes eliminate costly 
elements. The choice of the final element is variable, e.g. 
in some cases it would be feasible to control the speed of a 
pump rather than use a control valve in the pumped fluid 
line. Factors of range, accuracy and response are to be 
considered. 


7. Dimensions. If a plant is being revamped, the new 
equipment must conform to extant physical conditions. 
Choice of primary and final elements will be biased by 
equipment and pipe layouts. 


8. Location. This will determine the housing and the 
enclosure of a particular element. Hazardous locations 
force a NEMA enclosure of those affected instruments, or 
a continually purged case. Shielding of small electrical 
signals in large potential fields will call for special con- 
duit. Outdoor locations and climatic conditions may re- 
quire heated houses. This factor directly affects the in- 
stalled cost of an instrument. 


9. Utility Requirements. Is there sufficient air, elec- 
trical power, steam and water available for each element 
that needs it? If not, the cost of new or additional facili- 
ties must be pro rated to present the true picture of the 
cost of automation. 


10. Calibre of Existing Personnel. The choice of complex 
equipment must be predicated on the basis that adequately 
trained personnel will be available in the plant. If not, 
either service costs by the manufacturer, with potential 
costly down time, or the cost of training key men must be 
evaluated. If a process or system requires such com- 
plicated equipment, the consideration of standby spares 
also is mandatory. This study is based on initial invest- 
ments, the complexity of equipment, how it is used, and 
its effects on production. Rarely does one keep a spare 
analog computer that directs and controls a plant, due to 
the huge investment, but on the other hand, an electronic 
instrument that uses nuclear radiation to measure and 
control the level of granular material in a critical process 
could well justify the procurement of operational spares. 
The initial investment and production criteria almost au- 
tomatically preclude or include this choice. 


11. Eristing Equipment. If the plant has standardized 
on a certain brand of instrumentation, has an inventory 
of spare parts, and trained personnel in the servicing and 
maintaining of the equipment, then the choice of new equip- 
ment may be fixed. However, there is a certain over- 
emphasis on “standardization”. The other factors should 
not be summarily passed over. Technicians experienced 
on one line of instrumentation will have a short transition- 
al period in learning to service another manufacturer's 
equipment. The increased inventory will not be a great 
strain on the existing stock control program and space. 


12. Delivery. This may assume some importance, if a 
tight construction or production schedule is in effect. Gov- 
ernment priorities or directives may sometimes throw a 
wrench into the works, but most menufacturers will co- 
operate in tight deliveries. 


13. Transmission System. As we noted, the selection of 
the instruments will dictate the transmission system. Once 
the basic type is decided upon, there is cause for further 
consideration, since there are ramifications in both types. 
In the electrical transmission system, the engineer has to 
decide whether separate leads will carry the signals, or 
whether a multi-signal carrier system with either pulsed or 
AM or FM discrimination is to be used, with necessary de- 
coding, readout and booster equipment that may be called 
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for. In the pneumatic system, there are two feasible Wayy 
of carrying signals. Tubing is used in both. One Methog 
is the standard run of metal tubing in a channel, or 4 
by struts, bars or clips. The second and newer metho 2 
is the use of bundled tubing, either plastic or metal, ina f 
common conduit. Up to 19 tubes are available jp One 
armored sheathing, with single lengths to 500 feet. The 
use of this bundle,4 with local junction boxes for brane 
runs, is gaining in acceptance. The bundled plastic tubigy § 
is generally lower in installed cost than the same equivaley 
of separate metal tubes. However, the Plastic tubing doe 
have a smaller I.D., and therefore a greater pressure drop 
per foot. This may increase the lag in a control loop, ang 
may force the use®* of pneumatic booster relays op long 
transmission distances. All these things enter the COs 
comparison of each method. 





14. Cost. From his thorough consideration of the pre 
ceding design factors, the engineer has sufficient inform, 
tion to obtain cost data by inquiries to manufacturers fy» 
the involved instrumentation. He tabulates the capity 
cost of the instruments, hardware, accessories, and ay 
iliary equipment. He also compiles an estimate of th 
labor requirements for each craft involved, based on th 
above factors, and the equipment layout and plot plan. Py 
those who do not have access to representative figure 
manufacturers can furnish data on manhours and m 
terials required for installation of their equipment. | 
word to the wise, though. This source is usnually cp 
servative, and their figures could well penalize an est 
mate by the uninitiated. 


— 


~— 


Arrangement 





With the decision of what is to be recorded and indicat 
ed, and what equipment is to be used, the engineer is noy 
ready to make his preliminary panel layout. In genera, 
the location of the meters on the panel will follow the 
flowsheet pattern, symetrically balanced. It should pic 
ture from left to right, and top to bottom, the process as it 
appears on the process flowsheets. Artistic license may bk 
taken in the arranging of secondary processes, or zones of 
the main process. The main thing is a layout that place 
the data in a position for good assimilation by the operator’ 
and permits facile adjustments and maintenance. 


Stee neem ail 


Meter Size f 

The size of the instruments are important. Not only doe 
it affect the size of the panel, but operator's performante 
The use of miniature instruments and graphic panels i 
increasing. Briefly, a graphic panel* is one on which ar 
painted or mounted multicolored strips and symbols rep 
resenting process flow lines and major equipment. The 
small case meter fits into this scheme, which is a visual | 
erating flow sheet. Miniature instruments and their co 
trollers have certain versatility characteristics that some 
times are advantageous over the standard case one. One 
thing to be noted is the affect on transmission systema, 
particularly the pneumatic. The control element can ® 
separated from the receiver, and field mounted on the thin 
or final control element. Thus the desired variable is tr 
corded at the remote panel, and the set point signal (d 
sired value) originates there. The actzal error detection 
and correction occurs right at the final element, minimizing 
measurement and control lags. However, when this 8 
done, four lines are needed per complete loop, rather thal 
two. The field mounting of the controller is recommended 
for short time lag variables, such as flow rate, where long 
transmission distances are involved. Long time variables 
such as temperature, pressure, level, etc., depending on the 
circumstances, may allow the control element to be moutt 
ed with the receiver instrument. 





Miniature instruments can also be aligned in rows 
a standard panel, giving an advantage of more data Pd 
panel square foot. However, there is a human limit to the 
amount of intelligence to be read from a definite panel 
area. Human errors? mount terrifically when fast determ 
nation of one value from among many is required for eff: 
cient operation. One other type of instrument now is note 
worthy. This is the deviation instrument, which can be 
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ed in rows, and the pointers and scales are adjust- 


mount : : 
able, so that the desired value of a particular process 


yariable will always be indicated by a vertical or horizontal 
Thus, the slightest deviation from the set point 
will be instantly noticed by the operator. This tends to 
minimize a graphic arrangement, and lower the total in- 


stalled cost. 


pointer. 


Models 

Once the preliminary panel layout has been developed, 
the use of a scale model is suggested. Models can vary 
from the cardboard shoebox variety, to the professional ones 
of plastic and wire, where each main conduit and tubing 
run is made to scale. In relation to available control room 
or operating space, equipment location, accessibility, etc., 
the model greatly aids the designer in the engineering of 


this phase. 
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HE AUTHOR has found it most helpful to 
establish a phonetic key work, “CASTRE- 
MULD”, based on the prime first letters of the 
first words of the selection factors. This is 
extremely efficacious as a mental check list for 
each meter or loop element, when a colleague, 
superior or client brings up a question of de- 
sign, selection or alternate to a planned com- 
ponent or system. It may prove embarrassing 
to have to answer a pointed question on the 
selection of a particular model or manufacturer 
without having all the data at hand. Running 
through the check list mentally, as associated 
with “CASTREMULD”, generally brings forth 
sufficient information to handle the immediate 
situation. While it serves as a rough guide for 
design, it does not relieve the engineer of 
thorough study of each element or meter. The 
factors of Range, Accuracy, Sensitivity, Re- 
sponse, etc. are general. Each component re- 
quires further study for such specifics as neces- 
sity of a regulated power supply, over range pro- | 
tection, correction for any static head, pres- 
page or temperature compensation, accessibili- 
y, etc. 


The reader can easily add to the code let- 
ters additional factors that he considers im- 
portant, such as Calibration, Distance, Model, 
etc. He may also add these or others as prime 
factors, and develop his own key word. 


| 
| Cc Cost 


| Calibre of Existing Personnel 
A Accuracy 
Ss Sensitivity 
T Type 
Transmission System } 
R Range 
Response Characteristics 
E Existing Equipment } 
M Materials of Construction | 
U Utility Requirements 
L Location 
D Delivery 


| 
| 
| 
Dimensions 
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An Historical Record 


of the 


Instrument Society of America 


by S. D. Ross 


OUR INSTRUMENT SOCIETY OF AMERICA, 
which most of you today refer familiarly to as 
= “ISA”, didn’t just grow like Topsy. It’s the result 
of the combined work of many men, whose efforts 
= began long before its official formation in 1946. No 
= colorless minutes of meetings or dry financial state- 
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ments can give you a fitting picture of these men 
whose foresight and devotion fathered this robust 
infant now in its ninth year. 


Yet, as its tenth birthday approaches, your Society 
officers believe that some attempts should be made 
to record the history of ISA. Toward this end the 
Historical Committee, under the chairmanship of 
E. C. Rieger, has compiled what factual material 
could be obtained. This “first draft’ will be pub- 
lished serially in the ISA Journal with a plea to the 
older members that they review it carefully and 
write “Letters to the Editor” regarding any errors 
or omissions. Based upon comments received, a 
final version will be published in separate printed 
form. 


The history is divided into three parts, namely: 

(1) The Formative Years —a brief history of the 
events leading to the formal organization in 
1946. 

(2) A Yearly History of events and significant 
steps in organization, policies, etc. 

(3) An Appendir containing yearly lists of officers, 
committees, condensed financial statements, 
etc. (not to be published in the ISA Journal). 


THE FORMATIVE YEARS 


Prior to the first national organization meeting in De- 
cember, 1944, a series of scattered events and nearly a 
score' of names appear in early records and correspondence. 
First efforts toward organization appear to be those of 
Major Manoel F. Behar and Richard Rimbach in the 1920's. 
Behar was at that time with the C. J. Tagliabue Co., in 
Brooklyn, N. Y., and Rimbach, with the Bacharach Instru- 
ment Co., in Pittsburgh, Pa. 


Out of a sales promotion meeting of Tagliabue men in 
January, 1924, there seems to have come the first sugges- 
tion of an organized activity of instrument men. It was 
then that Major Behar observed such meetings and studies 
as were being held were a definite contribution to the tech- 
nology of instrument work. The word instrumentation was 
coined at about this time and, at the suggestion of Victor 
Michum, then Chief Engineer of Tagliabue, Major Behar 
began a book on the subject. 


5 to 1928 many letters and ideas were 
exchanged between various persons interested in instru- 
ments, their technology, and their use. While at Bacharach, 
Dick Rimbach had observed the needs of instrument makers 
and users for published information. In August, 1927, he 
formed the Instruments Publishing Co., with George L. 
Ray and Joseph A. Vigneau as partners. 


Over the years 192 
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In December, 1929, Dick asked Major Behar to join }y | 
company and write his book, tentatively entitled The Engi } 
neers Handbook of Industrial Instruments. This was m] 
serially in the new magazine, Instruments,* and was late! 
published in book form under the title Manual of Ingtpy| 
mentation. As this work progressed, Behar was named Rj 
tor of the company’s magazine. 


National Organization First Suggested 


The first Known, public suggestion for an instrument » 
ciety was contained in a letter by Major Behar published 
in Chemical and Metallurgical Engineering, April, 19% 
page 245. In the June 1929 issue of this same magazin 
Behar amplified his suggestion in another letter publishe 
on page 364 under the heading The Proposed ‘Industrial ly 
strument Institute’. The time was not yet ripe, howeve 
because no response resulted from his suggestions.’ 

Also in 1929, Major Behar, active in the American % 
ciety of Mechanical Engineers, suggested that this grow 
sponsor an instrument organization. The group, however, 
pointed to their existing committees on Power Test Code 
and Fluid Meters, which they felt sufficiently filled th 
need. The National Bureau of Standards was also me 
tioned as a permanent organization which included instr 
ment interests. 


In his editorials in Instruments magazine, 
continued to plug the idea of the common interests exist 
ing among instrument makers and users. A group cob 
sciousness was developed among the growing numbers df 
his readers. 


First Local Conference and Exhibit 


In October of 1938, a local instrument conference and & 
hibit was held in Pittsburgh, jointly sponsored by the It 
struments Publishing Co., and the Metallurgical Depart 
ment of Carnegie Institute of Technology. As a result a 
this meeting, a small group of engineers in the Pittsburgh 
area realized their need for more knowledge about instrt 
ments and got together for a training session with Sam 
Prince at the Pittsburgh office of the Brown 
Co.’ 


Interest was so great in the 1939 conference that a 
other was arranged by the Instruments Publishing Co. i 


iThe list includes Al Augustine, Major Behar, H. J. Boyce, Dick Darnell, 
Hugh Ferguson, M. Fromm, Clark Fry, Tom Gilley, G. Kauer, G. 
Manke, Frank McGough, A. G. Muhlenberg, Earl Rieger, Dick Rim 
Dick Schoenfcld, Lon Susany, and Steve Zelle. 


*Changed in 1954 to Instruments and Automation. 


“Copies of these historic letters wil be included in the Appendix to the | 
final published version of this history. 


Then a Division of Minneapolis-Honeywell Regulator Co., later changed 
to the Brown Instruments Division. 
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9, this time with the Chemical Engineering De- 
partment of Carnegie Tech. At this period, Dick Rimbach 
was receiving a number of letters from people throughout 
the country concerning the need for an instrument society. 
He did not feel in a position to start such a society but 
offered to publish notices of meetings of any local groups 
which were formed. 
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First Local Group Formed 


On July 27, 1939, Frank C. McGough of the Wierton Steel 
Co., Wierton, W. Va., wrote a letter to Major Behar stating 
that direct action was being taken to form an instrument 
society. Another letter from McGough to Behar on August 
9 1939 stated that a group had met the day before and or- 
eanized a group called the American Society of Instrument 
Engineers. The group numbered 24, and named a tem- 
porary executive committee with Frank McGough as chair- 
man and Al Augustine of Jones and Laughlin Steel Corp., 
as secretary. 


Publicity was given to this new endeavor in the August 
and September 1939 issues of Instruments. Major Behar 
was appointed Chairman of the Educational Committee 
and he arranged the first few meetings. This society, how- 
ever, was short-lived, primarily it seems because it had the 
word “engineers” in its title, and required an examination 
for membership. 


In November, 1939, another organizational meeting was 
held, this time at the Bureau of Mines in Pittsburgh. A 
new name, the American Society for Measurement and Con- 
trol was selected and officers were elected as follows: Presi- 
dent, R. J. S. Pigott; Vice-President, M. F. Behar; Secre- 
tary, F. C. McGough; and Treasurer, Clark Fry. 


Local Groups Multiply 


In 1940, E. C. Rieger, Plant Engineer at International 
Harvester Co., wrote to Dick Rimbach inviting him to at- 
tend ai organizational meeting of a Chicago group inter- 
ested in instrumentation. Rieger was assisted in his work 
by Dick Schoenfeld. The meeting was held on April 6, 
1940 in the auditorium of the Peoples Gas, Light, and Coke 
Co. with Hugh E. Ferguson acting as host. As a result, 
the Chicago Society for Measurement and Control was 
formed. The first official meeting of this group was held 
on June 6, 1940, under the direction of a temporary Execu- 
tive Committee.‘ 


Announcements of the Pittsburgh and Chicago meetings 
in Instruments brought letters to the publisher regarding 
interests of groups in Atlanta, Baltimore, Hartford, Kansas 
City, Newark, New York, Philadelphia, St. Louis, Toronto, 
and Washington, D. C. Also, it was soon learned that new 
sroups were forming in Beaumont and Fort Worth, Texas; 
in Gary, Indiana; and in Wyandotte, Michigan. The North- 
ern Indiana group in Gary was an outgrowth of war train- 
Ing courses at Purdue University. 


In 1942, G. Kauer and M. Fromm of the Lummus Co., in 
New York, contacted Dick Rimbach regarding the forma- 
ion of a group in their city. They were referred for help 
to R. K. Farnham, representative for Instruments in New 
York City. Formal organization soon followed with G. 
Kauer as temporary president,® and the group named the 
New York Society for Measurement and Control. 


e., December, 1944, new groups were also reported in 
s Angeles: Portland, Oregon: South Charleston, West 


‘Chai : , 
Dehibers, W.'3 C, Rieger; Members: f 2 Bogen, W. Brock, T. L. 


and RN, Powell eas W. W. Kagi, R. C. Lewis, A. J. Perkins, 


‘Reco ‘ 
rds show that others prominent in this early group were J. C. 


Bank : “ 
Yaad - E. Corbett, C. 0. Fairchild, H. R. Kalbfleisch, and C. F. 
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Virginia; Tampa, Florida; and Louisville, Kentucky. At 
Boston a group was forming. 


Note to ISA Journal Readers: Those of you in Sections 
not yiven specific mention should encourage your officers 
to delegate a historian (or perhaps you have one) to write 
up your own Section’s early history for inclusion in the 
finally published “I.S.A. History”. 


**Nationalism’’ Emerges 


Shortly after the Newark group was organized, Tom 
Gilley (at that time their president) spoke of the need 
for a national organization. Among those who expressed 
similar views were Fairchild of New York, Schoenfeld 
and Rieger of Chicago, as well as Brombacher and Wild- 
hack of Washington, D. C. Doubtless there were others not 
shown in available records. 


In June, 1944, at an Executive Committee meeting of the 
Pittsburgh group (ASMC), A. H. Shafer of the Foxboro 
Co., expressed the view that it was about time a national 
organization was started. R. J. S. Pigott, president of the 
group, appointed Shafer chairman of a committee to con- 
tact other local groups regarding such a move. Dick Rim- 
bach was appointed to serve on this committee. 


On August 10, 1944, Shafer sent letters to all known 
local groups, inquiring of their interests in the formation 
of a national instrument society. Replies were so favor- 
able that another letter was sent out on October 30 and 31 
inviting representatives of the groups to a meeting ar- 
ranged to start at 9:00 A.M., December 2, 1944 at the 
Men’s Faculty Club of Columbia University, 400 West 117th 
Street, New York City. For this meeting, C. O. Fairchild, 
President of the New York Society for Measurement and 
Control, was selected as chairman; three such meetings 
were believed necessary to complete a national organiza- 
tion. 


(To be continued in November issue of the ISA Journal 
as Part 2. “We Begin to Organize’’.) 


Meet the Author... 


S. D. Ross, Dave to his many friends in the 
instrument industry, has been active in the 
Philadelphia 


and National Society 
affairs for many years. 
He has served on the 
National Publications 
Committee and is cur- 
rently Chairman of the } 
group. After a success- 

| 


Section 


ful tenure with the 
Market Development 
group of Brown Instru- 
ments Division of Min- 
neapolis-Honeywell Reg- 
ulator Co., Dave recent- 
ly joined Harris D. Mc- 
Kenna, Inc., a Phila- 
delphia advertising 
agency. Dave has read and researched many 
documents for this series on the Society his- 

tory, for which we know many members are 

most appreciative. 











ENGINE PRESSURE INDICATORS 


Associated Equipment for the 
Balanced Diaphragm Transducer 


By E. F. Weller, J. W. Leggat. and R. V. Fisher 
Research Laboratories Division 


General Motors Corporation 
Detroit, Michigan 


HE EQUIPMENT DESCRIBED in this report 
| covers those components necessary to obtain a 
| diagram of pressure-versus-crankangle in an engine 
| cylinder, using the balanced diaphragm pressure 
transducer described in the last paper in this series.” 
Four methods of obtaining quantitative data for 
average pressure diagrams are discussed. 


Two equipment requirements must be met before it is 
possible to obtain the data with the first three methods. 
The first equipment requirement is that of a suitable pres- 
sure source which may be controlled and measured for 
the transducer. The high pressures required by the trans- 
ducer are supplied from compressed dry nitrogen tanks 
initially at 2200 psi, while vacuum is furnished by a suit- 
able vacuum pump. The control of these pressures is ac- 
complished by conventional regulators. The regulators and 
precision pressure gages are mounted in a pressure control 
panel shown in Figure 1. Additional equipment is also 
located in the same cabinet with the pressure panel and 
will be discussed later. The previous paper pointed out 
that the balanced diaphragm pressure transducer is a fast 
acting pressure actuated switch. In order to obtain the 
ultimate in transducer accuracy, it is necessary to measure 
the balancing pressures accurately. Three gages, having 
different ranges, are utilized to increase the absolute and 
percentage accuracy throughout the pressure range. The 
large gages shown in Figure 1 are used to measure these 
pressures with an accuracy of + 0.25% of gage full scale 
from —11 to 1500 psi. 


The second equipment requirement and the most im- 
portant component of the electronic system used in ob- 
taining pressure diagrams is the “stroboscopic trip circuit” 
or low-lag flash circuit mentioned in the previous article. 
This circuit may be used to produce a burst of intense light 
at the exact instant the balanced diaphragm contacts either 
make or break. The burst of light illuminates a calibrated 
flywheel or disc attached to the crankshaft so that the 
angle at which the make and break occurs can be read. 
This reading along with the balancing pressure obtained 
from the pressure panel is used to plot a pressure diagram. 
A typical low-lag flash unit is shown in the lower portion 
of Figure 1, along with the pressure panel and an oscillo- 
scope used in monitoring the balanced diaphragm trans- 
ducer signal. 


The circuit diagram of a low-lag flash unit is shown in 
Figure 2. While the circuit appears complicated, it is sim- 
ple in operation. The transducer contacts are required to 
break a current of only 0.15 milliamperes. The square 
This is the fourth in a series of papers describing applications 
and design of engine pressure indicating equipment. The first 
paper (July 1955) described typical applications of a ‘‘point- 
by-point,”’ balanced-diaphragm indicator. The second (August 
1955) described applications of a capacitor-type. ‘The third 
(September 1955) described recent developments in balanced 
diaphragm transducers. 


wave signal generated across a resistor by the making ang 
breaking of the transducer contacts is applied to the input 
grid of the first amplifier. The output of the first twhe i 
applied to a second amplifier used as an inverter. The out 
put of the first or second tube is selected by a relay (which 
can be remotely operated). The selection of the signal 
from either the first or second amplifier tubes permits read 
ing the make and break angles with minimum delay time 
in the electronic circuitry. This signal is then differen. 
tiated and applied to the input of a clipper amplifier. The 
output from the clipper amplifier is sufficiently large and 
has the desired rise time, but is of the wrong polarity, so 
it is inverted in the next stage and used as a trigger pulse 
to drive the thyratron modulator. Each time the thyra 
tron is triggered, it discharges a capacitor through the 
primary of a spark coil. The high voltage spark is used 
to trigger a stroboscope. <A capacitor in the thyratron cir 
cuit is charged immediately after the tube is extinguished 
by a resonant charging circuit which aids in increasing 
the upper frequency limit of the circuit. Beyond this upper 
limit, inability to develop the full charge results in pro 


Fig. 1 Balanced diaphragm transducer accessory cabinet ina | 
typical dynamometer test cell set-up 
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gressively increasing time delay errors and eventually the 
lamp fails to fire. 


Any delay between the time the balanced diaphragm 
transducer actuates and the time the stroboscope lamp 
flashes will result in erroneous crankangle readings. As 
indicated previously”, any small systematic error in crank- 
angle readings will result in a large error in the calcu- 
lated indicated horsepower. The time lag through the flash 
circuit and the time lag as a function of engine speed were 
checked with a special calibrated wheel. The wheel was 
equipped with a section of micarta imbedded in the peri- 
phery. Contact to the wheel was made by using modified 
carbon brushes and make and break angles were deter- 
mined dynamically. With the test setup, it was possible 
to observe that the instant of flash of the lamp did not 
change more than 0.25 degrees (limit of accuracy in the 
measurement) from a few rpm to about 4000 rpm. At an 
engine speed of 4000 rpm this angular lag corresponds to 
about 10 microseconds. The upper speed limit is deter- 
mined by the rapidity with which the resonant charge cir- 
cuit in the thyratron modulator actuates. 


The low-lag flash unit has an output for observing the 
transducer contact operation, in order that the malfunc- 
tioning of the transducer may be observed”. It also has 
an output for observing or making other use of the trig- 
ger pulse that fires the thyratron tube. 


The flash unit is also designed to operate from a mag- 
netic pickup. The BD-MP switch conditions the circuit for 
special low-lag pickups that have been developed for this 
purpose. These pickups can be located so that a steel 
Pin in the flywheel passing the pickup generates a voltage 
pulse at its output terminal. This pulse is used to actuate 
the flash circuit stroboscopic lamp, or produce timing marks 
at the trigger pulse output for application to a cathode ray 
oscilloscope. A number of pins can be located in the fly- 
wheel and the trigger pulses generated can be superim- 
posed on the output of other transducer signals as timing 
marks. 


There are three methods which may be utilized to obtain 
Pressure diagrams from the equipment just described: (1) 
Stroboscopically illuminated flywheel (visual), (2) Auto- 
matic drum recorder, and (3) Remote crankangle indicator. 
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Fig. 2 Circuit diagram of the 
Low Lag Flash circuit 


Stroboscopically Illuminated Flywheel (visual) 


This method has already been described™ ™ and the tech- 
nique will not be discussed here. However, a limitation 
exists in attempting to obtain the data in the low pressure 
portion of the diagram where the pressures may fluctuate 
through the same pressure value several times in one en- 
gine cycle. When this occurs, it is very difficult for an ob- 
server to separate and read the crankangles illuminated 
on the flywheel. In order to separate the readings, an elec- 
tronic gating circuit has been built into the unit shown in 
Figure 1. This circuit generates a narrow gate which may 
be manually set to any crankangle in the engine cycle. 
No signals will appear at the input of the low-lag flash 
circuit unless the gate and the balanced diaphragm sig- 
nals occur simultaneously. This allows the operator to 
manually select each of the multiple crankangle indications 
successively for observation, thus resulting in less con- 
fusion and greater accuracy. 

Typical visual indicator diagrams obtained from the 
pressure panel, low-lag flash circuit and gate were shown 
in previous papers." © 


Automatic Drum Recorder 

The flash lamp in the low-lag unit may be removed and 
the high voltage spark from the coil used in connection 
with a drum recording system. A block diagram of a typi- 
cal recorder is shown in Figure 3. The drum is mechan- 
ically coupled to the crankshaft. A recording stylus moves 


Fig. 3 Block diagram of the Automatic Drum Recording System 
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parallel to the axis of the drum; its position is determined 
by the pressure applied to the balanced diaphragm trans- 
ducer. Other types of drum recording systems” ® “ were 
dependent on an air cylinder operating against a spring 
to provide the pressure axis. The transducer used to ob- 
tain the pressure signal for the servo system was a linear 
differential transformer connected to the free end of a 
Bourdon tube. The electronic positioning servo system 
used to control the stylus which records the pressure is 
much faster, has negligible hysteresis in its operation, and 
is more accurate. 


The output from the high voltage spark coil ordinarily 
utilized in triggering the lamp is connected to the record- 
ing stylus. Each time the balanced diaphragm contacts 
make and break, the high voltage spark from the point of 
the stylus punctures a carbon-backed paper fastened to 
the drum. In operation, the balancing pressure is first 
raised to a value higher than the peak pressure attained 
in the engine. It is then allowed to slowly bleed down to 
zero. During the process of returning the pressure to zero, 
an indicator diagram such as shown in Figure 4 is auto- 
matically recorded on the paper. Calibration lines are 
later established by causing the spark to punch the paper 
at cardinal crankangles and pressures. For study and 
evaluation the paper is removed from the drum and placed 
upon an illuminated screen. A pressure diagram is drawn 
through the points. 


The pressure diagram shown in Figure 4 was obtained 
from a Diesel engine and does not exhibit the characteristic 
cyclic variations found in the spark ignited gasoline en- 
gine. A typical pressure diagram of the latter type is 
shown in Figure 5. An examination of this figure shows 
a wide spread of the points after ignition and before the 
peak pressure. There is some uncertainty as to just where 
to draw the average line through such a set of points. This 
uncertainty is also present in the visual method where 
the operator visually averages the crankangle readings. 
We have found that a pressure diagram drawn through 
the mean values of the crankangles at any given pressure 
in a diagram such as Figure 5 results in a curve very simi- 
lar to that obtained by the visual method. Figure 6 shows 
very close agreement between the two methods. 


Remote Crankangle Indicator 


The first two methods require the operator to average 
the crankangle observations at a given pressure either as 
the data are obtained or 
600; afterwards. While the re- 
sults are in very close 


i \ agreement for a number of 

500} \ observers, it has always 
| \ been desirable to reduce 

\ chances for human error. 

400} j \ For this reason, it ap- 


peared desirable to build 
an electronic averaging de- 
300) vice to be used in connec- 
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Fig. 6 Comparison of a tronic portion of the cab- 
pressure diagram obtained inet shown in Figure 1. 
visually and a mean diagram The true average crank- 


from the Drum Recorder angle for make or break, 


is thus read on a sensitive precision meter at a re- 
mote location and the factor of observer judgment is elimi- 
nated. This particular method of averaging is not satis- 
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Fig. 4 Diesel engine pressure diagram obtained with the 
matic Drum Recorder 
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Fig. 5 Drum recorded gasoline engine pressure diagram 


factory for measurement near the top of the pressure dia- 
gram. Spark ignited gasoline engines usually exhibit cyclic 
variations. The variations result in a minimum and maxi 
mum value between which the peak pressures vary. When 
the balancing pressure is set above the minimum peak pres 
sure, the diaphragm does not flip in some explosions. This 
introduces an error in the averaging process in this pres 
sure range. However, experiments performed in these Lab- 
oratories have shown that the curve can be estimated by 
observing the minimum and maximum peak pressures and 
taking 1/3 of the distance between the minimum and maxi- 
mum as the average peak pressure. The maximum and 





minimum can be determined with the aid of a neon-type | 


tube connected to the low-lag flash circuit shown in Figure 
2. In calculating the mean effective pressure, the error 
introduced by this method of measuring average peak pres 
sure will not be more than about 1%. 


Remote Pressure Diagram Recorder 


The automatic drum recorder and the remote crankangle 
indicator have difficulties in their associated averaging tech 
niques which are not easily corrected. The remote pres 
sure diagram recorder shown in Figure 7 was constructed 
to overcome these difficulties. With the exception of the 
timing mark pickup and the balanced diaphragm pressure 
transducer, all of the electronic equipment and pneumatic 
regulators are housed in a 7 ft. cabinet. A block diagral 
of the system is shown in Figure 8. 


The crankshaft reference wheel is driven from the four 
cycle engine at half crankshaft speed. The position of 
the pickup may be automatically rotated 360°, to give 4 
signal at any angle from 0 to 720° on the engine pressure 
diagram. This narrow signal is matched with the br 


signal obtained from the balanced diaphragm transducer 


during the contact-closed period, and if they occur simul 
taneously a pulse is registered in the coincidence detector. 
If the coincidence pulse occurs every engine cycle, it is 
dicated as 100% coincidence on the meter. The system aur 
tomatically adjusts the balancing pressure so that 4 
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Fig. 7 The Remote Pressure Diagram Recorder 
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Fig. 8 Block diagram of the Remote Pressure Diagram Recorder 
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Fig. 9 Motoring and firing pressure diagrams for a single 


inter gasoline engine obtained with the Remote Pressure 
agram Recorder 
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Fig. 10 The upper portions of engine pressure diagrams for 
25-50-75 % 


nite coincidence meter reading is obtained (such as 50%). 
The coincidence pulses are integrated to give a steady D-C 
signal. This D-C signal is matched against a reference sig- 
nal in the error detector. Any difference between the co- 
incidence signal and the reference signal produces an error 
signal. This is fed to a servo amplifier which operates a 
motor-driven valve in a direction which will change the 
pressure on the balanced diaphragm transducer so as to 
reduce the error signal to zero. Signals from a position 
indicator transducer and a pressure transducer are fed 
to an “XY” function plotter. As the timing mark pickup 
scans through the engine cycle, information is automatical- 
ly fed to the function plotter which records the pressure 
crankangle diagram. 


With the reference signal adjusted to give a 50% coin- 
cidence, a median pressure diagram is obtained. It is pos- 
sible to plot the pressure diagrams other than the median 
by simply adjusting the reference signal until the meter in 
the coincidence detector indicates the desired value. 


Figure 9 is a motoring and firing curve for a single cyl- 
inder gasoline engine, while Figure 10 shows the upper 
portion of a firing diagram in which curves are shown for 
shown for 25, 50, and coincidence. Curves of this 
latter type are important in studying engine roughness, 
knock, carburetion, and general combustion phenomena. 
This recording system has the following advantages: 


rror 
15% 


1. The diagram is plotted as data are obtained and in 
less time than is required to obtain data by the visual 
method. 

2. The recording is performed at a remote location, away 
from the noise and heat generally associated with an 
engine test cell. 

3. This method of instrumentally averaging eliminates 
errors arising from the human element in the visual 
method. 

4. The record may be removed from the recorder between 
runs without stopping the engine. 
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Basic Problems in The Viscometry 


of Non-Newtonian Fluids 


ABSTRACT 

The definition of a Newtonian fluid is reviewed, and 
the various features and types of non-Newtonian flow 
are discussed, including the time-dependent or thixo- 
tropic fluids. The classical types of viscometers (capil- 
lary tube, falling-ball, and coaxial cylinder) are reviewed 
in the light of the problems posed in regard to basic 
viscometric testing by the non-Newtonian fluids. 


INTRODUCTION: NEWTONIAN FLOW 


ape SOME FLUID MATERIALS, the property called 
viscosity, unlike the properties: density, thermal con- 
ductivity, and heat capacity, may have not one but an in- 
finite number of values at a given temperature, depending 


on the conditions of the viscometric measurement. Such 
fluids are called non-Newtonian and include such indus- 


trially important substances as water and oil paints, solu- 
tions of plastics and elastomers, drilling muds, and many 
others. 


To understand how a fluid can have an infinite number 
of values of viscosity, it is appropriate to review the defi- 
nition of the term viscosity. For simple, low-molecular 
weight liquids, such as water and gases, it was deduced 
(originally by Newton) that shear stress imposed on the 
fluid is directly proportional to shear rate (also called ve- 
locity gradient) provided the fluid remains in laminar flow 
and at constant temperature. The constant of proportion- 
ality relating shear stress with shear rate for such fluids 
is called the coefficient of viscosity, or now simply the vis- 
cosity, and is defined by the equation: 


r=7D 
wherein + = shear stress (force/area) 
D* = shear rate (1/time) 
n = Viscosity (force—time/area) 
*In this paper the rheologists’ usage of the symbol D is followed to 
denote the differential ratio dV/dr, wherein V velocity in direction 


of shear and r — distance normal to direction of shear. It will be 
seen that dV/dr must have as net dimensions reciprocal time, and that 


it is equally appropriate to call this term the velocity gradient 


When 7; is measured in dynes per square centimeter and 
D in reciprocal seconds, the viscosity » is given in dyne- 
seconds per square centimeter, which for convenience is 


*Assistant Professor of Chemical Engineering, Department of Chemical 
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By Edward W. Merrill* 


called the poise. Any fluid for which the value of » is in 
dependent of + and D is by definition Newtonian. 


NON-NEWTONIAN FLOW 


General Conditions for Non-Newtonian Flow 

Equation (1) has been accepted as a universal definition 
of viscosity for all fluids, regardless of whether the ratio 
7/D is consiait or not, that is, whether the fluid is New- 
tonian or non-Newtonian. There are two general situations 
in which non-Newtonian behavior is to be expected. First, 
as proposed by Eyring' in his development of a rate equa 
tion for viscous flow, all fluids will tend toward non-New- 
tonian flow under exceedingly high shear stresses. High 
shear stresses will occur (a) if a highly viscous material 
(for example, a bulk plastic) is caused to flow even ata 
low rate, or (b) if an ordinary “thin” Newtonian liquid 
composed of small, more or less regular molecules is e& 
posed to very high shear rates (for example, of the order 
of millions of reciprocal seconds). Second, in contrast 
the requirement of high shear stress according to the Ey: 
ring development cited above, a fluid will exhibit nor 
Newtonian behavior at all values of shear stress if it co 
sists in part (a) of high polymer (therefore anisometric) 
molecules even in low concentrations, or (b) of suspended 
solid or liquid particles of significant concentration in 4 
continuous liquid phase, e.g., paint pigment in drying-il 
vehicle and oil-water emulsions. 


Shear Stress—Shear Rate Relations 
It is with the latter category of non-Newtonian flow that 
we have been concerned in the design of a viscometer. In 


this category the most common types of shear stress-sheat 


rate relations are shown in Fig. 1. As a reference, curve 
1 shows the shear stress-shear rate relation for a Ne 
tonian fluid. Curve 2a shows the shear stress-shear rate 
relation for the so-called Bingham plastic distinguished by 
a yield value on the shear stress axis, below which no flow 
at all will occur, and a linear relation between shear-stress 
and shear rate once the yield value is exceeded. Most oil 
paints and certain suspensions of clay in water closely 


, iS 
Superior numbers refer to similarly numbered references at end of th 
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ISA Journal 





st) 
tic 


be 
tic 
ki 
Bi 
sil 
ty) 
bo 
su 


sh 
cu 


an 
tio 


or 


no! 
lar 
ha: 
por 
the 


tor 
mi 


wl 





tion 


-atio 
New: 
ions 
rst, | 
qua: 
New: 
High 
prial 
at a 
quid 
3 eX 
rder 
st to 
By: 
non: 
con: 
tric) 
nded | 
in a 
g-0i 











7, SHEAR STRESS 
Ne 
ta) 
Ww 
Q 











D, SHEAR RATE 


Fig. 1 Plots of shear stress + versus shear rate D 


Curve: 1 Newtonian 
: 2a, 2b, 2c Plastic 
: 3a, 3b Pseudoplastic 
: 4 Dilatant 


follow Bingham plastic behavior. Curves 3a & 3b repre- 
sent the so-called pseudoplastic fluid for which there is no 
detectable yield value but for which the ratio of shear 
stress to shear rate continuously decreases as the magnitude 
of stress or rate increases. The shear stress-shear rate rela- 
tion may ultimately follow a straight line (curve 3a) or 
continue with decreasing slope (curve 3b). Pseudoplastic 
behavior, as illustrated by curves 3a and 3b, is found par- 
ticularly with solutions of high polymeric materials. All 
kinds of flow behavior are possible intermediate between 
Bingham plastic and pseudoplastic, of which only two pos- 
sibilities are shown, as curves 2b & 2c of Fig. 1, and these 
types of behavior commonly result when the fluid contains 
both polymeric molecules in solution and solid particles in 
suspension. Curve 4 represents the rare dilatant fluid, for 
which the ratio of shear stress to shear rate increases with 
increasing shear rate. The author knows of no industrial- 
ly important dilatant fluids. 


It sometimes is found that the experimental shear stress- 
shear rate relation of pseudoplastic fluids can be fitted ac- 
curately by empirical equations of the form: 

r = bD* (2) 
and that the relation for plastic fluids can be fitted by equa- 
tions of the form: 


¢—-7 = bD (3) 
orr— 7 = bD* (4) 
wherein ; = total shear stress, dynes/sq. cm. 

t, = yield value, dynes/sq. cm. 

D = shear rate, reciprocal seconds 
b = experimental coefficient 

8S = experimental exponent 


Iilustrative Modification of Poiseuille’s Law 


Although equations of this form have been criticized for 
hot contributing to the understanding of the basic molecu- 
lar mechanics of the fluid and for not giving any term that 
has the dimensions of viscosity, they serve a practical pur- 
reg ee an accurate mathematical description of 
he Pr gg a fluid by which certain cases of flow can 
Nes. ulate - For example, the laminar flow of a New- 

nian fluid through a straight tube is given by the fa- 
Miliar Poiseuille equation: : 


st = ah /ab)r 


Q => ™ (5) 
Where Q = flow rate, cu. cm./sec. 
P 7 = 3.1416 
AP/AL = pressure gradient. dynes /sq. em./em. 
’ = inside radius of tube, cm. 
» = viscosity, poise 
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For a pseudoplastic fluid that obeys equation (2), the 
flow through a straight circular tube is given by a modified 
form of Poiseuille’s relation, viz: 


c T —AP/AL vo 1/s 
2 ijs+3 2b , 
(6) 


where, in addition to the above nomenclature, b and s are 
the empirical constants of equation (2) 


Time-Dependency and Thixotropy 


In addition to the several manners of variation of shear 
stress with shear rate shown by the preceding curves, many 
fluids also show properties dependent on the duration of 
shear, temperature being constant. For example, under a 
constant rate of shear, the shear stress will be found to 
decrease, or under constant shear stress, the shear rate will 
increase. Although such fluids are often called thixotropic, 
we shall refer to them as time-dependent because of the 
confusion already existing in the use of the term thixo- 
tropic. The term thixotropic, which would meau “changes 
upon touch” according to its Greek roots, originally seems 
to have been intended to denote any isothermal, reversible, 
sol-gel transformation as the fluid system is sheared or 
allowed to rest. Thus a yield value is implied, and accord- 
ing to this sense only plastic fluids can be thixotropic. 
Other rheologists appear to have applied the term to any 
fluid system in which the ratio of shear stress to shear rate 
decreases with increasing shear rate. This concept would 
include both plastic and pseudoplastic fluids. 


Scott Blair?®, following Pryce-Jones, imputes time-depend- 
ency to thixotropy but distinguishes between a fluid in 
which the rate of recovery is slow (which he calls thixo- 
tropic) and one in which the rate of recovery is fast (which 
he calls false-bodied). He admits that no sharp division 
between “fast” and “slow” recovery exists. 


Time-dependent fluids pose a special problem, because the 
shear stress-shear rate relation will depend on the pre- 
vious shearing history of the fluid. Fig. 2 shows a typical 
time-dependent tested according to three different programs 
of shear. Curve a-a shows the shear stress-shear rate re- 
lation when shear rate is increased linearly with time from 
zero to a maximum and then back to zero in, for example, 
60 seconds elapsed time. Curve b-b shows the same rela- 
tion for 30 seconds elapsed time, and it will be seen to 
differ from curve a-a in that, owing to the shorter duration 
of shear at any shear rate on the curve, the shear stress 
will be higher. Curve c-c shows hypothetically what might 
occur if the shear rate were increased linearly (or other- 
wise) with time to a maximum value and then held at this 
value for some time before being decreased again to zero. 
\vidently, therefore, the interpretation of the shear stress- 
shear rate relation of a time-dependent fluid is far more 
complex than that of fluids that are not dependent. Welt- 
mann* *, has presented the basic problem and methods of 
solution in two fundamental papers. 


The author has examined time-dependent fluids accord- 
ing to a method suggested by Weltmann® and illustrated 
by Fig. 3. A fresh sample of fluid that had been allowed 
to rest for some time was subjected to shear at a constant 
rate of shear, and the relation of shear stress to duration 
of shear was determined. The test was repeated at sev- 
eral different values of shear rate. In general, the curves 
of stress versus time show an exponential decrease toward 
an asymptotic value roo, having begun at a high value r-,. 
Herein the subscript , refers to initial value just after rest 
and the subscript o refers to final asymptotic value after 
prolonged shear. From the shear stress-time curves in the 
top half of Fig. 3, one may cross-plot the initial and final 
values of shear stress against shear rate, as shown in the 
lower half of Fig. 3. This immediately provides curves 
of the upper and lower limits of stress at a given shear rate 
that can occur with the fluid in question, and therefore 
brackets the parameters of flow to be expected under vari- 
ous conditions. The upper and lower limit curves would, 
for example, indicate what might be expected if a time- 
dependent fluid had (a) stood at rest in a pipe line for a 
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D, SHEAR RATE 


Fig. 2 Plots of shear stress + versus shear rate D for 
a time-dependent fluid, showing variation according to 
testing program 


prolonged time and were then set in motion by pumping 
or (b) had been flowing continuously for a long time. 


Time-dependency of the shear stress-shear rate relation 
appears to occur in high polymer solutions if the molecular 
weight be exceedingly high or if the polymer molecules, 
regardless of molecular weight, can line up and form asso- 
ciation links by hydrogen-bonding. In suspensions, time- 
dependency is found if the ultimate particles agglomerate 
strongly because of electrostatic force fields, especially if 
the particles are anisometric. 


CAPILLARY AND FALLING-BALL VISCOMETERS 


The three classical forms of instruments that exist for 
the precise viscometry of Newtonian fluids are the capillary 
tube instruments, the falling-ball instruments, and tk co- 
axial cylinder instruments. The various conventional in- 
struments of these classes have been well treated by 
Hatschek® and Barr‘. 


The capillary tube instrument, such as the Ostwald vis- 
cometer is one in which fiow rate through a small tube of 
known diameter under a hydrostatic head is measured, and 
the viscosity is determined by the application of Poiseuille’s 
law, referred to above. 


In the falling-ball viscometer one measures the terminal 
velocity of descent of a sphere, the density and diameter 
of which are known, through a large volume of fluid under 
test, of which the density is known. Provided that the 
sphere descends in streamline flow, the viscosity of the 
fluid may be determined by the application of the familiar 
Stokes’ Law: 


22r*(p, — pz) 

Vv=- g ae 
In (7) 

where V = terminal velocity, cm/sec. 

£ = gravitational acceleration, 980 cm/sec/sec 

r = radius of sphere, cm. 

, = density of sphere, g/cu. cm. 

p2 == density of liquid, g/cu. cm. 

n = Viscosity, poise 
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Fig. 3 Upper half. Typical experimental plots of shear 
stress + versus time of shear at three constant shear 
rates D 


Lower half. Resulting plot of initial shear stress +, and 
asymptotic shear stress +. versus shear rate D 


Shortcomings of Capillary and Falling-Ball Viscometers 


Capillary and falling ball viscometers, which have wu: 
contested advantages in the viscometry of Newtonian fluids 
are not satisfactory for the basic study of non-Newtonian 
fluids’? although they are sometimes used for empirical 
factory testing. These instruments produce a shear rate 
in the fluid varying continuously from zero (at the axis 
of the capillary tube and in the main body of the fluid 
that is not near the falling ball) to some maximum value 
(at the surface of the falling ball, and at the wall of the 
capillary tube). 
ter and the falling-ball viscometer one can determine ex 
actly a value of shear stress, but the shear rate associated 
with it cannot be determined unless the shear stress-shear 
rate relation is completely known beforehand. 


What is commonly done in using capillary and falling 
ball viscometers is to calibrate with a known Newtonian 
fluid under certain conditions, and then measure the nom 
Newtonian fluid under these conditions. This is tanta 
mount to saying: “This non-Newtonian fluid has a vis 
cosity of X centipoises, because if it were Newtonian, ! 
should not only know the shear stress, which I have just 
measured, but I should also know the shear rate, and the 
ratio of my known shear stress to the shear rate that the 
Newtonian fluid would give is X centipoises”. But if one 
measures the non-Newtonian fluid in a capillary tube of 
different diameter, or with a different pressure head, o 
in a falling ball apparatus with a ball of different density 
or of different diameter, one will find new and different 
values of its viscosity, none the same. This is because by 
each change, one alters the value of shear stress on the 
fluid at the capillary wall or the ball’s surface, and thus 
moves up or down on the non-Newtonian shear stress-shear 
rate relations shown in Fig. 1. 


COAXIAL CYLINDER VISCOMETERS 


Coaxial cylinder viscometers consist of a pair of cylin: 


ders, maintained in more or less coaxial alignment, one | 
They fall into tw? | 


rotatable and the other stationary. Y 
major divisions: (1) those in which one cylinder 18 re 
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tated at a fixed *.p.m. and the other cylinder, held sta- 
tionary, is connected in some way with a torque-measur- 
ino device, and (2) those in which the rotating cylinder 
- ade to turn under a constant torque, and the stationary 
fuse serves no function except as a vessel for the fluid. 


Representative of the first class are the original Couette 
and the more recent MacMichael viscometers. In these in- 
struments the effect is to impose on the fluid a condition 
of flow such that the shear rate, or the pattern of shear 
rates across the cylindrical gap, is fixed by the operator, 
and the shear stress adjusts itself accordingly. 


Representative of the second class are the Stormer and 
certain other viscometers, in which the rotating eylinder is 
made to revolve by the descent of a dead weight attached 
to a cord wrapped around a spool on the rotating cylinder. 
In such an instrument, the operator predetermines the 
shear stress by the magnitude of the weight, and the flow 
of the liquid adjusts itself to produce a corresponding shear 
rate. 

In many coaxial instruments of the first class, the sta- 
tionary cylinder is freely suspended on a torsion wire, as a 
bob, inside the rotating cylinder, which takes the form 
of a cup mounted on a motor-driven turntable. The fluid 
under test fills the space between the bob and the cup. The 
shear stress at the surface of the bob can be determined 
from the degrees of deflection of the calibrated torsion 
wire. The rotational speed of the cup can be determined 
in several ways. 

In coaxial instruments of the second class, the inner 
cylinder is again a bob, usually mounted on a long shaft 
that runs in overhead bearings, between which the cord 
spool is mounted. The outer cylinder is a stationary cup, 
fixed on the main frame of the instrument. 


Variation of Shear Stress in Coaxial Cylinder Instruments 

In coaxial cylinder instruments that consist of a bob 
immersed in the liquid, the shear rate varies at the bot- 
tom surface of the bob from a maximum at the edge to 
zero at the center. The shear stress must vary correspond- 
ingly. Between the cylindrical surfaces of these instru- 
ments, the shear stress established in the fluid may be 
made more or less constant, depending on the size of the 
gap between the surfaces relative to the radii of the sur- 
faces. It can be easily shown that in any coaxial cylinder 
instrument, operating at a given rate of rotation, the point 
value of shear stress in the fluid contained between the 
cylindrical surfaces will vary inversely as the square of 
the radius from the axis, and that the maximum stress will 
occur at the surface of the inner cylinder, or bob. For ex- 
ample, if the radius of the bob is 1.0 cm. and of the cup 
2.0 cm., the shear stress at the surface of the bob will be 
4.0 times that at the surface of the cup. If the fluid be 
Newtonian, the point value of shear rate, i.e., the velocity 
gradient, will likewise vary inversely as the square of the 
radius from the axis, being in constant proportion to the 
shear stress, but if the fluid be non-Newtonian, the variation 
of shear rate, or its value at any point, cannot be deter- 
mined. Only in the limiting case of very small gap will 
the shear rate have an essentially constant value, cal- 
culable as the difference in peripheral speeds of the cylin- 
ders ?ivided by the gap distance. 

In most coaxial cylinder viscometers the gap between 
cylinders is made fairly large, for example, 0.1 inch or 
more. This imposes an upper limit on the shear rates that 
can be obtained before the onset of turbulent flow, the limit 
usually being 50 to 200 reciprocal seconds. In marked con- 
trast to the conventional cylindrical viscometer, the Kings- 
bury viscometer* is capable of operation in a range of high 
shear rates, the shear rate being essentially constant across 
the fluid gap. This instrument comprises a slightly tapered 
inner cone, ground and honed with high precision to con- 
form with a tapered outer cone. The clearance between 
the two cones is adjustable and may be made very small, 
viz., 0.0002 inch. As a result, very high shear rates may 
be obtained while the fluid is maintained in laminar flow. 
The Kingsbury viscometer, designed to test lubricating 
oil, relies on the oil to center the inner cone in the outer 
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cone, according to the principles associated with hydro- 
dynamic bearings. 


Problems of Annular Width, Centering, Temperature Control 


To obtain essentially point values of shear stress and 
shear rate in determining the relation of shear stress to 
shear rate (and time) in a coaxial cylinder viscometer, it 
would be desirable to make the clearance between cylin- 
ders very small. On the other hand, the annular gap be- 
tween cylinders must be several times greater than the 
maximum particle diameter of solid particles in a suspen- 
sion; otherwise the flow pattern established in the viscome- 
ter will not be representative of the suspension flowing in 
bulk. Worse still, a single suspended particle may jam 
between the coaxial-cylinder surfaces and completely vitiate 
the measurement. For this reason the Kingsbury coaxial- 
cone viscometer cannot be used in the viscometry of suspen- 
sions. 


As soon as one increases the inter-cylinder clearance be- 
yond that of the usual sleeve bearings (that is, about 0.001 
to 0.002 inch), one cannot rely on the fluid to center ef- 
fectively the two cylinders in the range of usual rotational 
speeds. Hence heretofore the usual approach has been to 
suspend the bob on a torsion wire, centering as carefully 
as possible in the cup, but allowing a gap of 0.1 inch or 
more between the two to minimize the effect of off-centering, 
which is bound to occur with the usual torsion-wire sus- 
pension, or with the outboard bearings of the Stormer type 
of instrument. 


Finally, in any viscometer the flow of a fluid under mod- 
erately high shear stresses with high shear rates at the 
same time must lead to the dissipation of mechanical work 
into heat which, unless removed, will continually raise the 
temperature of the fluid under test. In a coaxial cylinder 
viscometer, it evidently would be desirable to circulate 
cooling water, just beneath both cylindrical surfaces while 
maintaining the fluid film as thin as possible to aid con- 
duction of heat from it to the boundary surfaces. Although 
most coaxial cylinder viscometers, so far disclosed, are pro- 
vided with some kind of bath around the outer cylinder, 
none are known to the author which provide a continuous 
stream of water to both cylinders. When a highly viscous 
fluid is sheared at very high shear rates, it becomes impos- 
sible to conduct heat out of it at a rate sufficient to main- 
tain the fluid even approximately isothermal, regardless of 
how effectively the cylindrical shearing surfaces are con- 
trolled in temperature. For these cases, one may follow 
the methods of Weltmann® and Cole et al.® for calculating 
the temperature distribution of the fluid as a function of 
time. Fortunately by using a viscometer in which the 
shearing surfaces are effectively cooled, a large number of 
important fluids can be tested essentially isothermally, 
without resort to the methods just mentioned. An ac- 
companying paper describes a coaxial cylinder viscometer 
that has been designed with a regard for the problems of 
viscometry so briefly summarized here. 
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440 Fourth Ave., New York 16, 4 


Company Experience in Improving Office 
Administration, 56 pp., $1.75. 


Presentations by management personnel cover 
aspects of increasing office productivity in an 
insurance company, a manufacturing concern, 
a utility and an oil company. Book also covers 
administering the office to improve service to 
sales management as well as programming 
for a new office building. (American Man- 
agement Association, 330 West 42nd St., New 
York 36, N. Y.) 


Modern Physics for the Engineer 
Louis N. Ridenour, 490 pp. 
illustrations, $7.50. 
Covering the laws of nature, the world we 
live in and the communication of information 
book is especially interesting for the cngineer 
with discussion of nuclear structure and trans- 


formation, electronuclear machines and nuclear 


energy. (McGraw-Hill Book Co., Inc., 330 W. 
42nd St., New York 36.) 


| Meet the Authors... 


controls 


same 


Control 


the war. 





Construction Co. 


sessions at ‘arnegie 


From 1951 to 


evening 
Technology. 


adelphia, as a senior 


466 


JAMES WALDRON is Senior Instrument 

e Engineer with the Catalytic Construction 
Co., Philadelphia, Pa., specializing in the engi- 
neering sales of meters, tee. 


package control sys- 
tems, from design to in- 
He first be- 
interested in in- 


stallation. 


Officer aboard 
the USS Mobile and the 
USS New Jersey during 
Upon release 
duty, he 
M. W. 


to inactive 
joined the 
logg Co. as a Test Engi- 
neer in the 

gine research and development program. 

1949 to 1951 he was Instrument Engineer with 
the Chemical Plants Division of the Blaw Knox 
While in Pittsburgh, he fin- 
ished the Electrical Engineering course in the 
Institute of 
1953 he 
ployed by the Catalytic Construction Co., Phil- 
Instrument 
Mr. Waldron is the chairman of the Employ- 


tion, and 


complete 
phia. 


strumentation as a Fire 4 of Chemical 
chusetts 


Kel- 


rocket en- 
From 


was em- 


Engineer. 


ment Committee of the Philadelphia 
member of the national 
Constitution, Rules 
He is a member of the American Rocket 


Society, and the Engineer’s Club of Philadel- 


Institute 








Design, Operation and Maintenance of 
Hydraulic Equipment for Use With Fire 
Resistant Fluids, 20 pp., 30c. 

Aspects to be considered in use of fire resi 

fluids in hydraulic equipment are outlined 
this booklet. A bibliography is included be 
well as discussions on aqueous base and i, 
aqueous base fluids. (National Fluid Foun 
Association, 1618 Orrington Ave., Evanston, 
Ill.) 2 


Approximations for Digital Computers 
Cecil Hastings, Jr., 203 pp., $4.00. 

Designed for numerical analysts and digital 
computer operators, this book contains g col. 
lection of approximations for 23 commonly 
used univariate functions. Each funetion jg 
approximated to several degrees of Precision 
and at times for two different ranges of the 
independent variable resulting in 76 sets of 
approximations altogether. (Princeton Uni. 
versity Press, Princeton, N. J.) " 


Job Engineering, Modification of Jobs 
for better Utilization of Manpower. |955 
50 pp. 40c. 


Explains, with illustrations, that jou engineer 
ing, when used as a management-improvement 
tool to modify jobs so employees with less ski! 
can be employed profitably, and then become 
a means to reduce costs, streamline work ané 
improve production methods. (Order from 
Supt. of Government Documents, Government 
Printing Office, Washington 25, D.C. 
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Techniques of Plant Maintenance and 

Engineering—1955, 218 pp. $7.50 
Proceedings are reported of the annual con 
ference held concurrently with the Plan 
Maintenance and Engincering Show, Jan. 1950 
The book presents 23 papers which were pr. 
sented as well as questions and answers whid 
followed. (Clapp & Poliak, Inc., 341 Madison 
Ave., New York 17, N. Y.) 


Automatic Inductive Control: System 
Schoppe & Faeser, 55pp 


This book originates from a series of lecture 
by H. J. Kinscher, a German process contro 
engineer. It was published to disseminate in- 
formation about the continuously acting all 
electric rapid control system developed by 
Schoppe and Faeser. (Hartmann and Braun 
AG, Frankfort/Main, Germany) 
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A Practical Technique for Reducing Pressure Transmission Distortion 


By Martin L. Klein and Harry C. Morgan 


HE USE OF FEEDBACK networks to reduce inter- 
nally generated distortions in electron tube circuits is 
well known and often used. It can be shown that in a gen- 
eral feedback system, the internal distortion generated, B, 
can be reduced at the expense of the system gain (1). 
Specifically, the output distortion for a feedback system is 
reduced by 
B’ = B/1—Kg (1) 
where b’ is the output distortion after feedback in a sys- 
tem with open loop gain K and £ fractional negative feed- 
At the same time the system gain is reduced to 
K’ = K/1—Kg (2) 
These equations apply to the forward going system con- 
tained within the feedback loop as shown in Figure 1. To 


back. 
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FIGURE | 


extend these principles, it can be said, is a simple matter 
of introducing the correct transducer element. In this 
event the distortion in a pressure measuring system can 
be reduced. The problem of reducing practical pressure 
Measurement distortions based on analytical work is vir- 
tually hopeless. Considerable work on the distortion in- 
troduced by cylindrical pressure transmission systems has 
been done lately by Moise (3); Delio, Schwent and Cesaro 
(2); and most completely by Iberall (4). Except in the 
simplest instances treated by Delio, Schwent and Cesaro 
in which linear propagation of pressure disturbances are 
considered, the practical realization of the design formula 
is impossible. The situation is further complicated when 
one considers that finite amplitude pressure disturbances, 
the type most often dealt with in phenomenon being meas- 
ured, are transmitted non-linearly even in unrestricted 
media. This was first demonstrated analytically by Pois- 
son in 1808 and then immediately ignored. More recently 
Thuras, Jenkins and O'Neill (5) have demonstrated this 
analytically and experimentally. It can be said that it is 
impossible to sense pressure disturbances of finite ampli- 
tude remotely without introducing distortion. The meas- 
ure of this distortion in the non-viscous propagation of 
pressure in free air in one dimension is given by McLachlin 
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lan (6) who shows that 25% distortion of a periodic pres- 
sure disturbance of finite amplitude is found at a distance 
given by: 

r= (2 / (y + 1) yo) (\/4x*) (3) 
where y, is the disturbance displacement amplitude and \ 
is its wave length. Iberall (loc. cit.) has worked this prob- 
lem for boundaries consisting of a cylindrical tube which 
is ordinarily used to transmit the pressure disturbance to 
a remote sensing transducer. The necessity for remotely 
locating the sensing element is often due to the test en- 
vironment and must be granted as a necessary evil. We are 
left, then, with the unhappy prospect of obtaining worthless 
information with respect to the actual waveform of the 
disturbance; the design criteria permitting a design which 
reduces the worthlessness only somewhat. If we are to 
reduce this distortion resulting from the acoustic trans- 
mission, a simple method using feedback techniques im- 
mediately suggests itself. Surprisingly, to our knowledge, 
this has not been seriously investigated. Consider Figure 
2. Here a feedback system is shown in which the acoustic 
transmission is contained within the feedback loop. There- 
fore, distortion introduced into the system within this 
transmission loop is appreciably reduced at the expense 
of the system gain. The latter is ordinarily somewhat ex- 
pendable anyway. The feedback data is introduced into 
the loop with a suitable transducer, say a piezo-electric 
crystal, which is operable in the environment of the test. 
By following this procedure, this compound acoustic and 
electrical transmission system is made into a single feed- 
back system. 
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An analagous technique has been used by the Bureau of 
Standards (7) to de-blur poorly focussed photographs with 
remarkable results. In this latter application, a trans- 
parency of the photograph to be de-blurred is placed on the 
front of a flying spot cathode ray tube. Running in syn- 
chronization with this flying spot beam is a second slave 
cathode ray tube which reproduces the output of the first 
tube through an intermediary photocell. This photoceli 
output is doubly differentiated (since de-blurring is con- 
cerned with improving the photograph density gradient) 
and fed back to the first tube to light modulate (intensity 
modulate) the flying spot. Thus, the picture is contained 
within a feedback loop. The result is « considerably clari- 
fied picture generated on the second cathode ray tube. The 
photograph of this first improvement is used to generate 
a second improvement and step by step the final sharp 
photograph can be obtained. 
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Curve 1. No acoustical feedback 
Curve 2. 15 DB acoustical feedback 
Curve 3. Acoustical feedback with frequency compensation 


An additional application for this acoustic technique can 
be used in the recording of sound. Sound levels put forth 
by orchestras are ordinarily of finite amplitude (in fact, 
anything in excess of 0.5 dyne/ cm? pressure should prop- 
erly be considered finite according to McLachlin) and 
the resulting recording contains the original musical in- 
formation and the distortion generated in propagating to 
the microphone. This sequence of events is shown in 
Figure 3. It is also true in the use of an amplifying sys- 
tem as shown in Figure 4. Now if the record is played 
back at some later time as shown in Figure 3, we start with 
a recording which contains distortion terms already in it. 
Thus the propagation from the loudspeaker of the playback 
System creates a new set of transmission characteristics in- 
troducing new distortion. In other words, the recording 
is heard doubly distorted; distortion terms being created 
from the recorded distortion terms. A simple technique 
for reducing this distortion suggests that it be eliminated 
on the recording. The first step, suggested by equation (3), 
is to minimize the transmission distortion by placing the 
microphones as close to the sound source as possible. Resi- 
dual distortion can be further reduced using the feedback 
technique shown in Figure 5. Here the playback loud- 
speaker is placed the same distance from the microphone 
as the sound source which suggests in the practical case 
that the source (s) and loud speaker be located on a com- 
mon perimeter about the microphone. 


A similar scheme used for playback was described by 
Harry N. Olson (8). Olson used acoustical feedback to im- 
prove the frequency characteristics of a loudspeaker sys- 
tem by an acoustical linkage using a microphone, phase 
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inversion and feedback. Figure 6 shows the ODEN Loop 
response of the system and the system with ACOUSticgl 
feedback and compensation. The improvement to the Bode 
diagram or system response is quite evident. Olson Was | 
concerned With improving loudspeaker distortion and there. 
fore the acoustic linkage was tight. However, in the ap 
plication described here, we are concerned with al] system 
distortion and therefore the acoustic linkage is broader ty 
encompass the air borne distortion for large amplitude 
pressure propagations. 


It is hoped, with these suggestions, that investigation 
Will be continued along these lines to use the wel] develope 
feedback techniques in multiphase transmission Systems 
dealt with in instrumentation work 
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Precision in a Meter Checking Program 


By Robert E. McCallum’ 


HE PURPOSE OF THIS PAPER is to discuss practical 
Tee of organizing and operating a program for 
checking DC voltmeters and current meters, with par- 
ticular attention to problems of precision and accuracy. 
The general principles have broader application. Super- 
visors, as well as operating personnel, must be aware of 
the basic problems if best results are to be achieved. Most 
of the material presented is not new, but tutorial. Some 
of the conclusions are original. 


The body of this discussion is divided into three general 
sections, which are: 


I. The general problems. 
II. Basic principles and definitions. 
Ill. Application of the basic principles to solution of the 
problems. 


One fundamental fact underlies all work in electrical 
measurements. It is that “absolute accuracy is not at- 
tainable.” In his book, Electrical Measurements, Dr. Harris 
of NBS points out that “It has been said that absolute 
certainty is the privilege of uneducated minds”. Accuracy 
is a matter of degrees of certainty and the excellence of 
measurements is measured by the degree of certainty or 
confidence, which may be attached to them. The confi- 
dence which may reasonably be placed in the validity of 
measurements must be based on the competence of the per- 
sonnel doing the work and on the excellence of the equip- 
ment being used. Measurements practice in any group 
must be governed by the accuracy desired and by the 
seriousness of the consequences of possible mistakes. 


Generally speaking, a good measurement must be made 
with equipment which has been standardized against ap- 
propriate legal standards and it must be repeatable within 
limits which are small in comparison to the limits of error 
claimed for it. Increased confidence in a measurement is 
gained if the results can be repeated when using different 
equipment and different methods. 


THE GENERAL PROBLEMS 


The general problems can be subdivided into: 


A. Those connected with establishing the program. 
B. Those connected with operating it. 


If a checking program is to provide maximum confidence 
mM measurements throughout an organization, the problem 
of assuring good operating practices by people outside of 
the standards froup is involved also. The key to all of 
the problems is the question of what accuracy levels are to 
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be maintained in the various departnients which are to be 
serviced by the program. 


A. Establishing the Program 


Pertinent questions which must be answered when set- 
ting up a checking program are: 


1. What equipment should be purchased? 

2. What grade of personnel must be secured and in what 
numbers? 

3. How is assurance obtained that the equipment pur- 
chased delivers the class of accuracy for which it is 
designed? 

4. What physical environment should be provided? 


B. Operating the Program 


Problems pertinent to maintenance of a checking pro- 


fram are: 


1. How is continued operation of equipment at its original 

accuracy assured? 

Problems of meter usage. 

Have operating difficulties, hence probability of error, 

been introduced through auxiliary equipment used to 

actuate the meters being checked? 

4. What practices are necessary to secure reasonable as- 
surances of obtaining the accuracy levels required 
without incurring the expense and trouble attendant 
on obtaining still higher accuracy levels? 

5. How shall operators be educated to the particular 
problems involved in making measurements of high 
accuracy and be taught to evaluate errors? 

6. How can a check of the results which are being ob- 
tained be carried out? 


ws) 


BASIC PRINCIPLES AND DEFINITIONS 
A. Basic Principles 


The basic principles, definitions of general terms, and 
definitions of mathematical quantities to be used consti- 
tute essential tools in solving any technical problem. Since 
there is not as much uniformity in these matters as could 
be desired, and terms are of great importance in the solu- 
tions to be suggested later, a statement of tern:izology 
used by the author will be made in this section of the paper. 
Mathematical quantities to be used were selected fur sim- 
plicity so that they may be calculated by any technician 
at his work bench. This is an aid in concentrating effort 
on the refinements of operation rather than on systems of 
statistical analysis. 


Estimates of error must be considered carefully when 


“Checking” is used as defined in the “American Standard Definitions 
of Electrical Terms,”’ C42-1941, which states, ‘““To check an instrument 
or meter is to determine the error of its indication or registration.” 
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using correction data for any instrument. The value of 
each correction is uncertain by an amount which may not 
be negligible with respect to the indications of the instru- 
ment being corrected. This fact warrants some restraint 
of the natural tendency to consider a corrected meter 
reading as being accurate to a degree which is optimistic. 
Strictly speaking, the corrections should not be plotted as 
points, but as line segments the length of which shows the 
uncertainty of the checking measurements. This subject 
is illustrated nicely by Dr. Smith in Electrical Measure- 
ments in Theory and Application, Chapter VI. 


Three basic factors of extreme importance in securing 
a high degree of confidence in the accuracy of measure- 
ments are: (a) The competence of operating personnel, 
(b) the care with which their daily work is performed, 
and (c) the thoroughness of the instrument repair and 
maintenance program. Unless these three factors are tight- 
ly controlled, the uncertainty of results may be so great 
that any attempt to estimate accuracy is of questionable 
value. 


In all phases of meter checking, consideration of signifi- 
cant figures is necessary since in many cases, the instru- 
ment being used as a standard will give more figures than 
can be read from the instrument being checked. All figures 
readable from the standard should be recorded but figures 
beyond the readability of the instrument being checked 
should be discarded in computing results. A “significant 
figure” is any digit used to signify the amount of a quan- 
tity in the place in which it stands. The final significant 
figure indicates that the quantity expressed is nearer to 
that value than to any other digit. It shows that the last 
place of figures has been measured as well as the rest and 
should be retained if it is a zero. Careful attention must 
be given to the number of figures read from any instrument. 
It is a common practice to estimate readings from meters 
to 0.1 scale division. This “readability” will not neces- 
sarily be equal to one unit in the last figure. For instance, 
on a typical multirange voltmeter, there are 150 scale di- 
visions. On the 150V range, 0.1 division equals 0.01V and 
a reading 0.1 division above 140.0 would be 140.1V. On the 
30V range, 0.1 division equals 0.02 volt and a reading 0.1 
division above 28.00 would be 28.02V. 


B. Definitions 
Classes of Measurements 

Measurements may be divided into two classes: direct, 
and indirect. A direct measurement is one in which a 
single quantity is to be determined by direct application of 
the measuring device. An indirect measurement is one in 
which the result is obtained by using the result of several 
direct measurements in a formula to obtain the desired 
quantity. Checks of voltmeters and current meters are 
direct measurements. The precision of direct measure- 
ments only will be considered in this report. 


Classes of Errors 


Errors in measurements may be divided into two classes: 
determinate and indeterminate. Determinate errors are 
those which may be measured and corrected for or which 
may be eliminated if detected. In a checking program, all 
determinate errors must be removed or evaluated. Check- 
ing a meter to ascertain what corrections should be used 
with it is an example of evaluating determinate errors. In 
general, accidental errors are due to the physical limita- 
tions. For instance, it is usually impossible for an operator 
to repeat the same setting exactly great numbers of times 
on account of such factors as eye fatigue, fallibility in judg- 
in this field will find references 1, 3, 4, 7, and 8 in the 
ing pointer position, etc. A degree of uncertainty will re- 
main, due to imperfection of the equipment, after all known 
sources of error have been accounted for and all possible 
corrections made. Errors from this source are residual 
errors. The limits of error assigned to measuring equip- 
ment by manufacturers may be considered as evaluations 
of the residual error of the equipment. 


Accuracy 
The accuracy of a measurement is its approach to truth, 
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the agreement between its results and true values detag | 
in terms of legal standards. 


Accuracy Rating (From ASA C39.1 3.21) 


The accuracy rating designates the accuracy Classificg 
tion of the instrument. It is given as the limit, yg 
expressed as a percentage of full scale value, which error, 
will not exceed when the instrument is used under refereng 
conditions. 

Precision 

The precision of a measurement is its repeatability, 
may be stated in terms of the deviation of a single obseryy, 
tion or a group of observations from a mean value. In th 
various indices of precision which are most comm 
used, chance variation of accidental errors is usually a 
sumed. The term “precision” is sometimes used, rathe 
loosely in the opinion of the writer, as being SYNOnymoys 
with readability. 
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Fig. 1 Readability of a Voltmeter. 150V Range: 0.1 scab 
division — 0.1V. Four figures are read above 100V, three | 
figures below 100V. 30V Range: 0.1 scale division = 0.027 
Four figures are read above 10V, three figures below 10V 


Readability 

The smallest difference in quantity which can be reaj 
from an instrument. If pointer position is estimated t | 
0.1 seale division the quantity represented by 0.1 division | 
the readability. 
Accuracy Estimate | 

An accuracy estimate is an estimate of the approach to 
truth achieved in making a measurement. Several im 
portant factors are involved. The first point to consider is, 
whether or not all determinate errors have been found and 
evaluated. Next, an estimate of the precision of a measure 
ment must be considered. “estimating the precision is 
complicated by the possibility that the parameters which 
have been assumed to act in a random manner may not do | 
so. The ability to duplicate a result when using indepené 
ent methods of measurements should obviously receive cot 
siderable weight in making an estimate of accuracy. 


Influence (From ASA C39.1 3.12) 

The influence of a specified variable or condition on a 
instrument is the change in the indication of the instrr 
ment caused solely by a departure of the specified variable | 
from its reference value, all other variables being held cor 
stant. 


Negligible Influences (From ASA C39.1 110.4.5.3) 

Any influence, such as that of ambient temperature, & 
ternal field, etc., may be stated as negligible if less than 
one-quarter of the rated accuracy. 

Mathematical quantities to be used are defined as follows: 








m Arithmetic mean of a series of n observations 
Ay, Ay om 
a,—m The deviation of any observation from the meal. 
a.d. The average of the individual deviations, alge 
braic signs being neglected. 
aan 
A.D. The deviation of the mean. A.D. = a.d. /Y2. 
d.m. Deviation measure. It is a general term for which | 
values of either a.d. or A.D. may be used and & 
presses the value of accidental errors. 
p.m. Precision measure. It expresses the combined é 
fect of accidental and residual errors. 
pm. = Ydm?ar, at? + ——T 
4 Residual error of a component. 


(To be continued in November and December issues) 
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chnical article abstracts 


by Morris G. Moses 


Literature listed below is not available from offices of the ISA Journal. 


Reprints 


may be obtained by contacting the publications in which the articles have appeared. 


“NEUTRON-CAPTURE CROSS _— SEC- 
Tans BY CAPTURE-GAMMA COUNT- 
ING” Edward Meservey ; Phys. Rev. Vol. 
96-—No. 4, pp 1006-1013, Nov. 15, 1954. 
Method described for determining neutron- 
capture cross sections and locating cap- 
ture resonances of barium, strontium, 
cadmium, and silver. 


_ “COSMIC-RAY INTENSITY FLUCTUA- 


Robert L. 


TIONS AT SEA LEVEL” 
No. 4, pp 


Chasson;: Phys. Rev. Vol. 96 
1116-1123, Nov. 15, 1954. Geomagnetic 
and atmospheric influences on sea-level 
cosmic radiation have been studied at 
Berkeley, California. Total intensities 
were measured with wide-angle triple- 
coincidence counter telescopes and _ fluc- 
tuations of intensity were compared 
statistically with changes of barometric 
pressure, pressure-altitude, and tempera- 
ture of lower stratosphere. 

“THEORY OF THE THERMOELECTRIC 
POWER OF SEMICONDUCTORS” Con- 
vers Herring; Phys. Rev. Vol. 96-—No. 5, 
pp 1163-1187, Dec. 1, 1954. A discussion 
of recent work in this field, including 
electronic theory versus experiment, ele- 
mentary considerations on energy trans- 
port, and effects of finite size and Fermi 
degeneracy. 

“HALL EF"ECT IN BISMUTH AT LOW 


TEMPERATURES” J. M. Reynolds, H. 
W. Hemstreet, T. E. Leinhardt, and D. 
D. Triantos; Phys. Rev. Vol. 96-——-No. 5 


pp 1203-1207, Dec. 1, 1954. The d-c Hal! 
effect in bismuth has been investigated 
over range of fields from zero to 8000 
gauss and at temperatures in the liquid 
helium region. 

“RESISTIVITY AND HALL EFFECT 
OF GERMANIUM AT LOW TEMPERA- 
TURES” C. S. Hung and J. R. Gleiss- 
man; Phys, Rev. Vol. 96—No. 5, pp 1226- 
1236. Report on anomalies in the Hall 
curves at low temperatures. Cryostatic 
apparatus, electrometer circuitry. sample 
preparations, and techniques of Hall and 
resistivity measurements are given. 
“NEW COMPONENT ASSEMBLY MA- 
CHINE FOR ELECTRONICS MANU- 
FACTURERS” Evan Herbert; Auto. Con- 
trol Vol. 2 — No. 4, pp 9-13, April 1955. 
Description of the “‘Autofab”’ automatic 
printed circuit assembly machine devel- 
oped jointly by General Mills and Inter- 
national Business Machine Company. 


- “SPEED UP DATA HANDLING WITH 


INPUT-OUTPUT DEVICES” 
Smith; Auto, Control Vol. 2 
14-15, April 1955. 


Graham 
No. 4, pp 
Outline of tools such 
as punched cards, magnetic and paper 
tape, high speed printers and cathode 
ray tubes which are used to tie together 
the automatic machine and the operator. 


- “STACKED SELENIUM MAKES A 


RUGGED RECTIFIER” Herbert M. Ho- 
nig; Auto. Control Vol. 2 No. 4, pp 
16-18, April 1955. Article discusses uses 
of selenium rectifiers as relay circuit 
components, switching devices, low cost 
matrixes for slow speed computers, and 
dynamic braking elements for electric 
“LET'S SIMPLIF 
Y CONTROL TECH- 

NIQUES” E. W. Leaver and J. J. Brown: 
Auto, Control Vol. 2 No. 4, pp 26-27, 
April 1955. Authors voice thought that 
control systems should be simple and 
that automatic methods should be applied 
at the machine level. 
AUTOMATIC INSTRUMENTS AID IN- 
DUSTRIAL RESEARCH” Orval L. Line- 
brink ; Auto. Control Vol. 2 — No. 4, pp 
28-30, April 1955. Article presents vir- 
tues of industrial research in the in- 
strument field. Among benefits are en- 
vironmental controls, automatic analytical 
devices, and the multitude of applica- 
tions for everyday general purpose instru- 
ments in basic measurements such as 
flow, pressure, and temperature. 
pas, AIR-BORNE TEMPERATURE IN- 

ATOR” W. R. Clark, W. G. Amey, 
= G. C. Mergner; Commun. & Electron- 
cs (A.LE.E.) No. 17, pp 1-5, March 1955. 
aper describes an air-borne temperature 


awater for operation from 115 volt 
0 cycle power source over a range of 
minus 70 to plus 60°C. 
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- “160,000-AMPERE 


“ON THE OPTIMUM DESIGN OF CATH- 


ODE FOLLOWERS” L. M._ Valilese; 
Commun, & Electronics (A.1.E.E.) No. 
17, pp 5-8, March 1955. Author sets up 


mathematical expressions relating to sev- 
eral forms of cathode followers. Among 
these are a-c followers with conductive 
and inductive cathode lead elements and 
d-c cathode followers. The analytical 
procedure to obtain preliminary design of 
large signal cathode follower amplifiers is 
treated. 

“INDUCTIVE LOAD STABILITY IN 
MAGNETIC AMPLIFIERS” H. I. Leon 
and Allen B. Rosenstein; Commun, & 
Electronics (A.I1.E.E.) No. 17, pp 8-20, 
March 1955. Report covers idealized cir- 
cuit analyses, resistance load analyses, in- 
ductive load analyses, analytical and ex- 
perimental determinations of the stabili- 
ty boundary, and effects of rectifier ca- 
pacitance and shunting. 9 references. 
“THE RING MODULATOR AS A PO- 
LARIZED RECTIFIER” A. J. Hermont; 
Commun. & Electronics (A.1.E.E.) No. 
17, pp 21-30, March 1955. Performance of 
the ring modulator as a phase-sensitive 
rectifier is described qualitatively. A dif- 
ferential polarized rectifier functioning as 
a true null detector is also discussed. 
“EDDY-CURRENT MUTUAL-INDUCT- 
ANCE TRANSDUCERS WITH HIGH- 
CONDUCTIVITY REFERENCE PLATES” 
Horace M. Joseph and Nathan Newman; 
Commun. & Electronics (A.1L.E.E.) No. 
17, pp 39-49, March 1955. Design con- 
siderations of mutual-inductance devices 
for use in noncontacting measurements 
of distance are studied with emphasis on 
eddy-current type. Finite considerations 
are introduced. 

FAST RESPONSE MAGNETIC 
SERVO AMPLIFIER” J. W. Kallander; 
Commun. & Electronics (A.1.E.E.) No. 
17, pp 49-54, March 1955. Details of the 
Ramey single-core magnetic amplifer, 
combination of two single-core ampli- 
fiers to produce servo amplifier, and varia- 
tions on d-c and a-c control circuits is 
presented. 

“A HIGH-ACCURACY STATIC TIME 
DELAY DEVICE UTILIZING TRANSIS- 
TORS” G. F. Pittman, Jr.; Commun, & 
Electronics (A.I1.E.E.) No. 17, pp 54-58, 
March 1955. Circuitry employing junc- 
tion transistors as switches in conjunc- 
tion with rectangular hysteresis loop mag- 
netic cores to perform pulse shaping and 
preset pulse-counting functions is given 
including typical constants for experi- 
mental operation. 
“AN AUTOMATIC FIELD PLOTTER” 
R. Gelfand, B. J. Shinn, and F. B. Tuteur ; 


Commun. & Electronics (A.1.E.E.) No. 
17, pp 73-78, March 1955. Servomecha- 
nism is described which is arranged to 


follow the equipotential lines that exist 
in a 2-dimensional model of a field in an 
electrolytic tank. System accuracy is 0.5 
per cent of maximum travel and plotter 
follows curves with minimum radii of 
“ee 


% inch. 
. “SCIENCE, STATISTICS, AND RELI- 


ABILITY ENGINEERING” J. C. Bear; 
Commun, & Electronics (A.LE.E.) No. 
17, pp 82-85, March 1955. A very lively 
article touching on the scientific method 
and the role of statistics in reliability 
studies. The role of the engineer is con- 
trasted with the specialist in light of 
each other’s ways of thinking. 
HIGH-SPEED MAG- 
NETIC-AMPLIFIER DESIGN” Allen B. 
Rosenstein; Commun, & Electronics 
(A.LE.E.) No. 17, pp 90-99, March 1955. 
Article describes magnetic amplifier hav- 
ing 12,800 volt, 3 phase 60 cycle input, 
and output of 2 to 14 volts at 15,000 to 
160,000 amperes. Complete design and 
test data are included. 

“JUNCTION TRANSISTORS USED AS 
SWITCHES” R. L. Bright; Commun. & 
Electronics (A.1.E.E.) No. 17, pp 111-121, 
March 1955. Several schemes are pre- 
sented for the use of junction transistors 
in circuits such as a-c switches, d-c 
to a-c convertors, four-transistor choppers 
and demodulators, and transistorized field 
controllers. 
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5. “GET RESULTS FROM 


- “BASIC 


. “COMPENSATING 


- “HOW TO ANALYZE CONTROL 


- “THE AUTOMATIC 


. “DO YOU 


NEW TECH- 
NIQUES IN AUTOMATIC MILL CON- 
TROL” Car! A. Vossberg; Control Engng. 
Vol. 2 No. 3, pp 42-46, March 1955. 
Discussion of the basic approach to mill 
control, including an automatic system 
that will maintain constant-output gage 
regardless of the transient or steady-state 
variations in strip thickness. 


- “USE RADIOACTIVE INSTRUMENTS— 


THEY’RE VERSATILE NON CONTACT- 


ING PRIMARY ELEMENTS” P. J. 
Stewart and G. J. Leighton; Control 
Engng. Vol. 2 No. 3, pp 50-56, March 


1955. Table of the nine most useful iso- 
topes is given, and the application of 
radioactive sensing devices as transducers 
for industrial control purposes is pre- 
sented. Ion chamber detector designs and 
beta ray gaging techniques are covered in 
detail. 

MATH WITH A-C ANALOGS” 
Gareth M. Davidson; Control Engng. Vol. 
2 No. 3, pp 57-66, March 1955. Basic 
mathematical operations can be simulated 
by analog devices. Article describes how 
these fundamental operations are carried 
out in a-c electromechanical analog com- 


puters. 

FUNCTION POTS 
ERRORS” J. Gilbert; 
Control Engng. Vol. 2 No. 3, pp 70-71, 
March 1955. When a _ potentiometer is 
loaded with a finite impedance, the out- 


FOR LOADING 


put voltage is no longer a perfect func- 
tion of shaft position, Loading errors 
for function pots is discussed in this 
light. 


SYS- 
TEMS GRAPHICALLY — PART II” H. 
M. Paynter; Control Engng. Vol. 2 

No. 3, pp 72-78, March 1955. Second arti- 
cle in series considers the operation of a 
plant under the influence of manual and 
automatic control. Simple case of liquid 


level control is used again to illustrate 
the graphic approach. (See abstract No. 
446 for Part IL.) 


- “ADVANTAGES OF ELECTRONIC CON- 


TROL” C. E. Mathewson; Instruments 
& Automation Vol. 28 No. 2, pp 258- 


265, Feb. 1955. This discussion of elec- 
tronic control includes details of loop 
gain and stability, stability criteria, con- 
trol modes, frequency response tests, or- 
ders of elements, cutoff frequency, con- 
trol settings, and ultimate period. 


- “BLAST FURNACE AUTOMATION” A. 
W 


Instruments & Automa- 
No. 2, pp 266-269, Feb. 
1955. Features system for automatic con- 
trol of entire charging program which 
includes recording of top, downcomer, and 
inwall temperatures as well as stock line 
levels and stock line speed. New tech- 
niques also mentioned are control of hot 


Robinson ; 
tion Vol. 28 


blast at tuyeres and continuous furnace 
gas analysis. 
- “ELECTRONIC CIRCUITRY” Milton 


Aronson and Charles Keezer; Instruments 
& Automation Vol. 28 No. 2, pp 270- 
271, Feb. 1955. Unit circuits such as 
starved-current amplifier, negative-con- 
ductance, flip-flop with clamped output, 
cathode-follower regulator, and _  tuned- 
amplifier filter are described. Schematic 
diagrams and circuit constants are given. 


- “MEASUREMENT AND CONTROL BY 


ELECTRONIC WEIGHING” Verne C. 
Kennedy ; Instruments & Automation Vol. 
28 — No. 2, pp 272-276, Feb. 1955. Basic 
weighing elements and their various ap- 
plications are presented. Subjects include 
load cells, servo systems, data presenta- 
tion, load cell limitations, power supplies, 
crane scajes, beam scales, hoppers, and 
motion weighing. 
FACTORY — A 
CRITICAL EXAMINATION PARTS 7 & 
8” Stephen A. June, John D. Bardis, Lee 
H. Lurio, Leonard S. Polaner, Oystein 
Sagedah!, Herbert A. Sklenar, and Ber- 
nard K. Yenkin; Instruments & Automa- 
tion Vol. 28—No, 2, pp 277-279, Feb. 1955. 
These parts touch on the social implica- 
tions of the automatic factory and the 
future developments in this field. 

KNOW YOUR BASIC LOW- 
COST CONTROLLERS?” R. R. West; 
Instruments & Automation Vol. 28 — 
No. 2, pp 280-284, Feb. 1955. Review of 
low-cost industrial controllers which 
could easily save many dollars for care- 
ful reader. 20 applications cited for 
pressure, temperature, and relay controls 
of electronic and pneumatic types. 


- “HYDRAULIC TECHNIQUES FOR PIS- 


TON-OPERATED VALVES” F. M. Part- 
ridge and G. C. Wilson (SCMA); Instru- 
ments & Automation Vol. 28 No. 2, 
pp 286-287, Feb. 1955. Techniques given 
for remote manual positioning of piston- 
operated valves and for use of piston 
operators for pressure-controlling valves. 
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Of Pending 


On June 27, 1955, many thousands 
of the ten million readers of the Lon- 
don Daily Mirror undoubtedly spent a 
sleepless night. The London mass- 
circulation sensational tabloid treated 
its readers to screaming headlines 
which warned the Britishers of a “‘sec- 
ond industrial revolution” “The 
Robot Revolution”. 


The two-page spread in the Daily 
Mirror shown below was followed two 
days later with another spread, shout- 
ing, “When will the UNIONS wake up 
to the ROBOT REVOLUTION?” This 


announcement contained a photo of 
CIO-UAW leader, Walter Reuther, and 
the headline — “This union leader 


DID wake up. 


In a balance to the scare lines the 
London tabloid said, “Less drudgery 


for all if we master the robots.” And, 
“The face of Britain’s factories is 
changing, and within thirty years it 
will have changed completely. Auto- 
mation can mean prosperity for us all. 
It can mean a four-day week, bigger 


THE ROBOT REVOLUTION 


LESS DRUDGERY tOn 
ALL 


QNE bundred and fifty years ago we bad the 
first industrial revolution 


o VERYONE knows whet on electronic brain 
is. 1 is @ mochine thet ploys droughts. 
Besides fun and gomes, however, it goesin 
for other ectivities. It is @ member of a 
growing fomily of robots thet con do any- 
thing. 

They can bake pies. They can make motors 
They can answer the telephone. They can 
fashion jig-borers. They can add up, subtract, 
divide hey can write. Fhey can speak. They 
can pen love letters 

They can do al! these things without any belp 
from you 

Whatever your job is, the chances are that one 


London Press Warns Britishers 


“Robot Revolution. 


pay packets, more leisure. higher liv- 
ing standards, an end te the smokey 
slums.” 


Forecasting a dark side of life in 
the future, the paper said, “OR, it can 
mean mass misery. If the march of 
the robots gets out of hand it can 
mean unemployment for millions. If 
the new revolution is not planned 
properly it can mean upheaval and 
heartbreak. If the trade unions go 
loom-smashing instead of squaring up 
to the problems that the automatic 
age will bring, it can mean a new 
dark age.” 


This blast, one of the British pre- 
views on the new age of automation, 
is the theme taken up by most all of 
the United Kingdom’s press, and fol- 
lows by a few days the conference 
meetings and exhibits of two of the 
largest British engineering societies. 


The Institute of Production Engi- 
neers met in Margate in June to dis- 


cuss the “automatic factory.” The 


IF WE MASTER 
THE ROBOTS 


The age of ** Look! No hands!"’ is upon us 
cs 4. Lyons and Co. have an electronic office calted 
Leo. It works out the weekly wage packets of 7,000 


This is the 








British Instrument Industries hel@ 
exhibit of measurement and cont 
devices in London a few days later 
It is easily suspected these meetip 
sparked the imagination of the p 
to warn the people of “the com 
revolution.” 


Automation Boom in Canada 


Western Canada is one of the world’s 
fastest growing markets for industrial 
instrumentation and other types of au. 
tomatic controls, Tom McDonald, ex. 
ecutive vice president of Minneapolis. 
Honeywell Regulator Company, said re. 
cently. 


The expansion and development of 
the refining, petro-chemical and other 
industries are leading to increased use 
of industrial instruments to automati- 
cally control processes, record data and 
perform other industrial operations, he 
pointed out. 





DAILY MIKROM Montes fuse 27.1908 = Pact ff 


of these machines can do it faster and better 
than you can. 
They are the pioneers of The Robot Revolu- 


A Word is Born 


"THERE is a word creeping into the language 
O-N 





called A-U-T-O-M-A-T-I It was 
coined at Ford's in America—the home of mass 
production 


When a machine takes your job and does it 
for you, that’s automatio When a machine 
takes molten meta! and turns it into a wrapped 
up car part without any human hand touching 
it, that’s automation. When a machine can 
swallow up in one gulp the work that once took 
200 men to do, that’s avtow 








ation 





This robot lates the pro- 
cessing of 5,500,000 gallons of 


crude oil a day. The oil is fed to the giant machine 
seen opposite. Only four men at a time are needed to 


supervise the controls. 
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second 

And do not imagine that it is something that 
will not happen in your lifetime 

It is happening already. There are cars 
driving in the streets whose gear-boxes have been 
made by robots. There are planes overhead 
whose jet engine casings have been made by 
robots. You can eat a cake that was a sheaf of 
wheat when the robot started on it 

















A MACHINE OF 
THE NEW 
AGE 


people in forty minutes. Once this job took » battery 
of clerks 225 hours. 
@ Fourteen machines make 90 per cent. of America’s 
electric light bulbe—producing them at the rate of 
1,800 a minute 
@ The Russians nave an automatic factory manned 
by nine men that turns out piston heads for the 
entire Soviet light car industry. 
The Americans have a machine that works out 
the salaries, taxes and pensions ef 200,000 New York 
City employees. It replaced Mitty clerks. 











These are not isolated examples. Robots 
worked out this year’s British income tax 
tables, involving 750,000 calculations, in ten 
hour The task used to take a skilled staff 
we s 

Mr. Meticulous 

The Ford plant in Cleveland, Ohio, has a 
battery of electronic brains and automated 
machines serviced by 250 men doing twice the 
work that 2,500 workers used to do 

The Pittsburg power plant, now being built, 
will need only six men to furnish electricity for 
a whole city the size of Manchester 

America’s Bell Telephone Laboratories have 
a robot, called Mr. Meticulous, that makes 
sensitive electronic equipment to the ivacy 
of a 20,000th part of an inch 

At the Vauxhall motor plant in Luton, Bed 
fordshire, one man feeds rough ca toa 
machit hey come out as gear ed 
milled, smoothed and checked gone 
through sixteen different operatior it 

touching them again 
i a chemical plant produces 650,000 
pounds of napalm a day with the help of four 
men and a supervisor 

The Ministry of National Insurance at 
Neweastle-on-Tyne employs 2,400 pec ple 
There is an accounting robot that could replace 


all but seventy of them 


+ 
"THESE things are not dreams, for they exist 
But they could be nightmares 
When THE INDUSTRIAL REVOLUTION 





This gigantic machine at Esso’ 
Hampshire refinery converts the 
crude oll into petrol. it is controlled 











came out « . oda by @ robot similar to that seen 
and the smoke has not y away the picture on the left. 
The same thing can happen with THE 
ROBOT REVOLUT N P . 
y EVé 10 HE Robot Revolution will 
30 Years On... bring many ' 
: They cafnot be tucked 
The face of Britain's factories is chang under o 
ing, and within thirty years it will bave pater of 
changed complet Automation can and forgotten. ily Mirror 
mean p ty for us all This week the Daily 
it con mean a four-day week, bigger is bringing these 


out into the open ond 
squaring up to 


How will the Robot 
Revolution affect 
you and your 
children? 


poy pockets, more leisure, higher living 
stondards, an end to the smoky slums. 


It con mean mass misery. If the march 
of the robots gets out of hand it can 
meon unemployment for millions. If the 
new revolution is not plenned properly it 
con meon upheoval ond heartbreak. If 
the trade unions go loom-smoshing 
instead of squoring up to the problems 
thet the automatic age will bring, it can 








SEE TOMORROW'S ‘MIRROR 





meon o new dork age. 
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NOW READY FOR IMMEDIATE SHIPMENT 


1954 PROCEEDINGS 


of the 
Instrument Society of America 








For Your Convenience—Five Individual Volumes 


a 
pax 


rial | A “Must” Reference for — 


es SELECT THE PARTS FOR YOUR NEEDS 


& Instrument Engineering Depts. 
Maintenance Departments 
Libraries 


HIGHLIGHTS OF 1954 INSTRUMENTATION & AUTOMATION 


of Universities and Colleges 





Consultants 
ati- Laboratories 
Fs Instrument Manufacturers Part 1 — 26 papers, 7 abstracts 
| Research Process Control Analysis Instrumentation 


Digital and Analog Converters Hygrometry 


Medical Instrumentation Data Reduction 
¢ | 
b, BASIC AND PRACTICAL DATA Part 2— 18 papers, 17 abstracts 
# 
i BY EXPERTS 
} Infrared Spectrometry Nuclear Magnetic Resonance 
| | IN THE BROAD FIELDS OF Gye ' 
| Radiation Measurement Physical Properties Measurements 
INSTRUMENTATION, AUTOMATIC : cats ap: 
Oxygen Analysis Civil Defense Radiation 


CONTROL AND AUTOMATION 


Part 3— 17 papers, 2 abstracts 


Education Process Instruments 
Papers Presented at the Training Flow Measurements 
First International Instrument Electrical Standards Data Handling 


Congress and Exposition in 
Philadelphia — Sept. 13-24, 1954 
Part 4— 28 papers, 1 abstract 


Process Applications — including Chemical, Petroleum, Food, Rub- 





ber, Textile, Steel, Air Conditioning, and Steam Generation 








Non-Members 
— 
, —— oe Part 5 — 34 papers, 2 abstracts 
j 
, . |) - iS 15.00 Testing and Analysis — including Noise Measurement, Strain Gages, 
| Dynometry, Hydraulic Load Cells, Accelerometers, and Oscillo- 
Members graphy 

i (is $ 2.50 

Five Parts 10.00 
: Send your order to ISA Publications Dept., 1319 Allegheny Ave., Pittsburgh 33, Pa. 
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RETIRING PRESIDENT Warren H. Brand 
congratulates 1956 President Robert T. 


Sheen following the Council election. 





ISA members can be proud of the 
great success which the Los Angeles 
Show enjoyed. Attracting well over 
14,000 registered attendance to the ex- 
hibits, clinics, technical sessions, and 
workshop, this first Western National 
ISA Conference and Exhibit was 
hailed by the press and business lead- 
ers as a significant contribution in the 
field of industrial instrumentation and 
automation. This event brought to- 
gether the key instrument and con- 
trol personnel on the West Coast plus 
a sizable delegation from the East and 
the Midwest. 

Conversations at the Show indicated 
that automation and instrumentation 
are rapidly becoming common words 
in industrial circles all the way to the 
boards of directors. An increase in 
the number of top management and 
general engineering heads attending 
this 10th ISA Show signifies the new 
character of consideration being given 
to instruments and controls in new 
plant construction and improvements. 


Exhibit Points to Electronics 

Nearly three hundred fifty exhibitors 
displayed a vast array of new products 
and new models for the instrument 
buying market. The emphasis con- 
tinues to be on electronics with data 
handling and related equipment at- 
tracting the greatest interest at the 
Show. Speed, performance, utility and 
accuracy continue to spur new products 
and improvements of old line instru- 
ments. 

Outstanding exhibits were—a work- 
ing model of a nuclear reactor simula- 
tor, a new inexpensive moisture detec- 
tor and controller combination, several 
computers, data handling systems and 
readout units, a “build-it-yourself’’ 
desk size electronic computer, an ul- 
trasonic flowmeter, pressure transduc- 





SEE THE COMPLETE 


‘SHOW REPORT’ 









Highlights of the ISA 10th Annual 


Instrument-Automation Conference 


ers by a number of companies, a digi- 
tal pyrometer, a transfer function an- 
alyzer for high speed instruments, a 
pneumatic function generator, an ul- 
trasonic cleaning unit, a new type 
pneumatic transmitter, an electro-hy- 
draulic valve actuator and a compan- 
ion electro-hydraulic converter, a num- 
ber of miniature potentiometer indi- 
cators and recorders, and a number of 
magnetic tape recorders for use with 
computers, testing and data handling 
problems. 


Technical Sessions, Data Handling 
Workshop and Clinics 

Almost 2,000 persons attended these 
technical activities conducted during 
the L. A. Show-week. Interest was 
high and constructive discussion was 
prevalent at the 80-odd Technical Ses- 
Outstanding papers were pre- 
sented covering such important topics 
as process control, analytical instru- 
mentation, testing instrumentation, ed- 
ucation, aeronautics, transportation, 
medicine, and equipment maintenance. 

Perhaps the liveliest 
were in the eight “bull sessions” led 
by experts in the field of data hand- 
iing, with prepared papers to stimulate 
activity. The greatest range of opin- 
ions were expounded in the session 
which covered the requirements and 
possibilities for data reduction sys- 
tems of 1960. Preprints of the pre- 
pared discussion papers are available 
from ISA National Office (see details 
on Page 455. Also a listing of Techni- 
cal Session preprints available). 

The three Clinics were up to the 
usual top-notch performance. The In- 
struments Maintenance Clinic drew 
the largest attendance to 25 different 
demonstrations and lecture’ groups. 
The Computers Clinic and Analytical 
Instruments Clinic had small groups 
for individual attention and informal 
discussion of applications, operations 
and maintenance problems. Forty 
manufacturers contributed equipment 
and instructors for these sessions. 


sions. 


discussions 





IN THE NOVEMBER 


Council Approves 
Constitution Change 


Perhaps the most significant action 
by the 1955 Council was the approval 
of the proposed Constitution and By. 
Laws changes as published in the May 
ISA Journal with minor changes jp 
wording. The complete new Constity. 
tion and By-Laws will be mailed to 
each member of the Society eligible to 
vote for adoption. Major changes pro- 
posed which affect Society operations 
are establishment of geographical 
districts with a minimum of seven dis. 
trict Vice Presidents who shall repre- 
sent their area as members of the 
Executive Board; all dues would be 
payable annually on the Society’s figea) 
year, November 1 to October 31st: the 
position of president-elect was estab- 
lished to provide a continuity of §. 
ciety experience on the Executive 
Board; and student Sections are now 
officially authorized. 


Other Meetings Indicate 
Optimistic Future for ISA 


An informative and enjoyable time 
was had by all at the Section Officers’ 
Luncheon = and Members’ Meeting. 
Many problems affecting successful op- 
eration of a local Section were dis- 
cussed. The great need for a sug- 
gested manual of local Section conduct 
and government was apparent. Presi- 
dent Sheen’s 1956 objectives very 
clearly indicate that greater emphasis 
will be placed on new and improved 
programs to offer greater service to 
the individual member and the See- 
tion. 

Attendance at the nearly 20 com- 
mittee and board meetings was sul- 
prisingly good, considering that many 
members in attendance were from the 
East. Much was accomplished. With 
prepared agenda and specific items for 
discussion, real advantage was taken 
of the experience and talent gathered 
for these many meetings. 
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OS ANGELES was truly the center 
L of the instrument-automation 
world during the week of September 
12th. More than 350 exhibitors dis- 
played their products to an attend- 
ance of over 14,000. Local newspapers 
and the wire services were filled with 
news of technical developments and 
discussions of the impacts of automa- 
tion on our economy. ISA was in the 
limelight and gained great prestige 
for its operation of the Exhibit and 


Conference. 


On Friday before the show, Henry 
Dever, President of the Brown Instru- 
ments Division of Minneapolis-Honey- 
well Regulator Co., and President of 
Scientific Apparatus Makers Associa- 
tion, spoke for ISA at a large meeting 
of the Los Angeles Rotary Club. On 
Monday morning, just before the show 
officially opened, Arnold Beckman, our 
General Chairman, held a press con- 
ference with about thirty merabers of 
the local and national press services. 
President Warren Brand was continu- 
ally interviewed by the press and 
made the headlines with his discern- 
ing comments on instrumentation and 
automation. President-elect Bob Sheen 
spoke over the radio during a well at- 
tended Breakfast Club meeting of 
which Vice President Andy Anderson 
is a director, and at which about 75 
ISA members were Andy’s guests. 


The Conference activities were well 
received. The general reactions were 
that the papers and discussions were 
of high-level quality. Special mention 
is warranted for the Data Handling 
Workshop which, as a first ISA ven- 
ture, drew a very large number of reg- 
istrants. Bernard Benson and his staff 
worked day and night to organize the 
Workshop and their efforts were re- 
warded in a smooth functioning and 
stimulating series of round table dis- 
cussions. 


Official ISA business also was in 
high gear with many meetings of the 
committees, Executive Board and 
Council. The revised Constitution and 
By-Laws vas reviewed by Council and, 
with some changes, was approved for 
submission to the membership. Coun- 
cil also elected the new officers and 
approved the 1956 Budget. Section 
officers met at a luncheon meeting 
with the national officers and Exec- 
utive Director to consider Section- 
National relationships and problems. 


The ladies’ activities, planned and 
operated by Mrs. Martha M. Nolte and 
her group, were well attended and 
popularly acclaimed. The plant visits 
for the men, and for the ladies as 
Well, went off in ship-shape. The Host 
Committee did a magnificent job of 
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assisting at the Exhibit registrations, 
informational centers, meetings, ses- 
sions, publicity, and everywhere. 


The ISA Banquet was a sell-out— 
scalpers could have doubled _ their 
money because on the final day tickets 
of admission were in demand, with 
none available. Dick Rimbach and 
Major Behar were made Honorary 
Members. Dr. Lee de Forrest was 
presented the first ISA Achievement 
Award. Prizes for the winners in the 
membership campaign were awarded. 
Following an hour’s formal program, 
the banqueteers enjoyed a full course 
dinner and were well entertained by 
the Moulin Rouge cast of attractive 
performers. 


Photographs of the various activ- 
ities were taken and these will be as- 
sembled into a series to be shown at 
Section meetings so that those who 
could not get to Los Angeles will have 
a chance to view the highlights of the 
many events. 


The Employment Service was active 
this year also. There were more open- 
ings than job seekers. Nonetheless, 
Dick Hardy and his Committee helped 
place a substantial number of ISA 
members in new positions. 


Fred Tabery and his cohorts, espe- 
cially Jeanne Wentworth, worked 
diligently to solve the emergencies 
which always arise. At the meeting 
of the exhibitors, some of these prob- 
lems were discussed with the Exhib- 
itors Advisory Committee and with the 
Exhibit Manager. While no such ex- 
hibit is entirely free of troubles, on 
the whole the commendations far out- 
weighed the criticisms of the ISA ex- 
hibit operations. 


This year was the first time ISA 
charged registration fees for attending 
all the Conference activities. Our 
members and non-members accepted 
this practice with virtually no protest, 
recognizing that the nominal charges 
were insignificant compared to the 
value received. 


Our ISA Booth was attractively dis- 
played and large in size. It was the 
meeting place for our members and 
prospective members. Charlie Covey, 
Elsey Johnson and Ruth Helbling were 
on hand to greet the visitors and to 
sell ISA publications and jewelry. 


In all, ISA’s 10th Annual Instru- 
ment-Automation Conference and Ex- 
hibit was a real success for ISA exhib- 
itors, members, and the instrument- 
using industry. We begin now to focus 
our efforts on New York City in Sep- 
tember 1956, with Fred Tabery as our 
Exhibit Manager. 


etl Kisdnced. 


FUTURE ISA MEETINGS 


October 28-29, 1955 

1955 Symposium on “Automatic Control Loops 
—Electronic or Pneumatic?”’, Philadelphia 
Section, Penn Sherwood Hotel, Philadelphia, 


Pa. 


November 7-9, 1955 

Three day Institute on commercial air condi- 
tioning to be held at the University of Wis- 
consin. Sponsored in cooperation with the 
University of Wisconsin, by the D-16 Commit- 
tee on Instrumentation for Heating and Air 
Conditioning. Write N. J. Janisse, Chair- 
man, 507 E. Michigan St., Milwaukee 2, Wis. 


November 14-16, 1955 

Eighth Annual Conference on Electrical Tech- 
niques in Medicine and Biology sponsored by 
AIEE, IRE and ISA. Shoreham Hotel, Wash- 
ington, D.C, 


ISA To Honor Ben Franklin’s 
250th Anniversary of Birth 


The Executive Board of the Instru- 
ment Society of America adopted a 
resolution at the April 2, 1955 meeting 
outlining the Society’s participation in 
the 1956 Celebration of the 250th An- 
niversary of the birth of Benjamin 
Franklin. The Resolution: 


WHEREAS, Benjamin Franklin made signif- 
icant contributions to the field of pure and 
applied science, recognizing that technological 
advancement increases man’s power over 
matter— 


WHEREAS. Benjamin Franklin made signif- 
icant contributions to the science of instru- 
mentation included a hygrometer, an instru- 
ment for showing circulation of blood; the 
«nowledge and understanding of electricity, 
with which our modern electronic instruments 
could not exist— 


WHEREAS, Benjamin Franklin believed in the 
mission of the Scientific Societies to lead in 
the communication of ideas that would develop 
technology for the maximum benefit of all 
mankind— 


AND WHEREAS, the Instrument Society of 
America is dedicated to the pursuit of these 
Benjamin Franklin traditions, being dedicated 
to the advancement of the arts and sciences 
connected with the theory, design, manufacture 
and use of instruments in the various sciences 
and technologies— 


BE IT THEREFORE RESOLVED —that the 
Instrument Society of America, in doing honor 
to Benjamin Franklin, and in recognition of 
the 250th Anniversary of his Birth, will— 


1. Continue to promote technological advance- 
ment by voluntary exchange of technical in- 
formation on _ instrumentation, including 
procedures and recommended practices for 
standardization, training manuals, reports 
and technical papers. 


nN 


Commemorate Benjamin Franklin’s birthday 
by suitable editorial coverage in the Instru- 
ment Society of America’s publication “ISA 
Journal” during 1956. 


3. Suitably commemorate this event during the 
ISA Annual !nstruments Exhibit and Con- 
ference in New York City in September 1956. 


NOW AVAILABLE 


Many of the 
TECHNICAL PAPERS 
Presented at the 
10th Annual 
Instrument-Automation 


Conference at Los Angeles 


For Titles and Prices 
SEE PAGE 455 | 
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Two ISA Sections Chartered 
In Southern California 


Two new Southern California ISA 
Sections have received Charters to 
swell the rapidly growing of ISA and 
point up the increasing recognition of 
the instrument-automation industry in 
the Southwest. ISA now totals three 
Sections and 600 members in Southern 
California. 


Largely as the result of efforts of 
Claude B. Nolte, President, Los Angeles 
Section, the San Diego Meter Associa- 
tion held an organizational meeting 
July 18, and 40 members became af- 
filiated with ISA. 


An organizational meeting was held 
June 22 to form the new Mojave Desert 
Section. B. E. (Barney) Oldfield, of 
the Edwards Air Force Base Flight 
Instrumentation Unit, was elected tem- 
porary chairman. Fifty-nine charter 
members were signed up according to 
Don Jones of the Los Angeles Section, 
who as ISA Regional Section and 
Membership Chairman, arranged for 
the Charter. William H. Fortney and 
A. A. Anderson, ISA National Vice 
Presidents accompanied Mr. Jones. 


Section Petitions Approved for 
Chattanooga and Oklahoma City 


Two new Section petitions were ap- 
proved by the Executive Board at the 
September 10th meeting in Los Ange- 
les. Charters were presented to the 
Chattanooga and Oklahoma City Sec- 
tions, making a total of 79 Sections of 
the Instrument Society of America. 


Chairman and Secretary of the Okla- 
homa City Section are, respectively: 
Herbert S. Kindler, 2112 Fremont 
Drive, Oklahoma City, Okla., and Vin- 
cent T. Coffman, 402 N.W. 27th St., 
Oklahoma City, Okla. 


Joseph H. Godsey, 145 Goodson 
Ave., Chattanooga 5, is Chairman of 
the Chattanooga Section and James K. 
Powell, 212 E. Madison Ave., Athens, 
Tenn., is Secretary. 


First-All-Student Group 
Formed at J.M. Perry Institute 


Thirty-three students of the J. M. 
Perry Institute, Yakima, Washington, 
organized in June, under the sponsor- 
ship of the Seattle Section, to form 
ISA’s first all-student group. 


Byron F. Marshall, a member of the 
Richland Section, and a member of 
the Institute’s faculty, will act as ad- 
visor to the group. 


The students can now petition for 
a formal charter as a result of the 
amendment to the ISA Constitution 
and By-Laws which now permits stu- 
dent charters. 
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Swagelok Awards in National Membership Contest 
Is Sparking the Contestants’ Efforts to Reach Goal 


With November 30, 1955, as the dead- 
line for the National ISA Membership 
Contest sponsored by Fred Lennon, 
President of the Crawford Fitting 
Company of Cleveland, Ohio, the pace 
set by contestants is showing a splen- 
did increase in the drive for new mem- 
bers. 


To help the ISA achieve its Tenth 
Anniversary goal of ten thousand 
new members, Crawford Fitting Com- 
pany is offering the Swagelok Awards 
as additional incentives. The ISA 
member responsible fo. the largest 
number of new members will win the 
Grand Award of a beautiful, smartly- 
fashioned Mink Cape Stole. The sec- 
ond place winner will receive a Minox 
camera and light meter. This famous 
precision camera, only 1x3 ”, 
takes pictures of professional quality. 


Rules for the 1955 Swagelok Awards 
are given in a paid advertisement of 
the Crawford Fitting Company on 
page 484 of this issue. 


As of September 1, the reported 


Boston Section President 
Urges Members’ Activity in 
National Society Committees 


One of the best organized ISA Sec- 
tions offers an idea that should work 
well with other Sections. The follow- 
ing letter is addressed to ‘Members 
of the Boston Section, Instrument So- 
ciety of America,” by Section Presi- 
dent George W. Engler. 


“As you know from reading the ISA 
JOURNAL, your Society carries on many na- 
tional activities in addition to those carried on 
by the local Sections. A listing of these ac- 
tivity committees and their duties is given in 
the September, 1954, issue of the ISA JOURN- 
AL. I strongly urge you to review this issue 
and see if there are any areas in which you 
would like to participate. 


As examples, I am listing some of the com- 
mittees in the technical divisions which may be 
of interest to you: 


1. Instrument Operation and Maintenance 
2. Testing Instrumentation 

3. Nuclear Radiation Instrumentation 

4. Instrumentation for Production Processes 


The best estimate of time and travel involved 
which I have been able to obtain is two com- 
mittee meetings per year, one of which is 
usually held at the annual meeting and ex- 
hibit. The remainder of the work can usually 
be done at home. 


Among the members of our Section now 
serving on National Committees are: 
N. B. Nichols—Nominating Committee 
Jim Ford—Society Structure and Planning 
Committee 
Nelson Gildersleeve—Society Structure and 
Planning Committee 


Any of them, your Secretary (Bob Kelsey, 
Dedham 3-5690) or I will be glad to discuss 
various National Committees with yeu. 


standings (not including the Possible 
darkhorses who plan _ personal men- 
bership campaigns) are: 


Alex M. Wayne, Northern California 13 


David M. Boyd, Jr., Chicago 34 
M. L. Stephens, Chattanooga 19 
D. J. Shergalis, New York 14 
G. L. Kuntz, Los Angeles B 
A. A. Anderson, Los Angeles 2 
A. H. Matthews, Pensacola 10 


Leo H. Antos, Eastern New York _ ¢ 
E. B. Hall, Wilmington - 
Robert Fulwider, Los Angeles ° 


Robert Galley, Los Angeles r 
John A. Marts, Pensacola 5 
Porter Hart, Houston r 
Bernard J. Alberts, Wichita j 
Bernard Wechsler, New Jersey rl 
W. Alderson, Pensacola 4 
Milton M. McMillen, Cleveland | 
Chalmer E. Jones, Los Angeles | 
M. S. Freudenthal, North Texas : 
L. E. Reynolds, Permian Basin { 


You may write to the chairman in care of 
the National Office indicating your preference, 
or you may express your interest to Bob Kelsey 
so that your name may be given to one of 
those members from Boston attending the ISA 
Show at Los Angeles. Assistance can be 
rendered by those attending since they can 
contact personally the various National Com- 
mittee Chairmen (who are _ practically all 
there). 


Let us see if we cannot increase our par- 
ticipation in the affairs of the Instrument So- 
ciety of America and thereby build our So- 
ciety. This participation will also increase 
your own professional status by giving you 
close contact with the field of activity of the 
committee and afford you an opportunity to 
become personally acquainted with the other 
men active in the field.” 


The Boston Section has a _ well 
known record of accomplishments on 
both the local and national Society 
levels. The member-participation in 
Section activities is exceptionally high; 
membership growth is climbing steadi- 
ly; Section committees are function 
ing with credit to the men heading-up 
each of these group programs. The 
Boston Section Educational Com- 
mittee’s conduct of instrumentation 
courses each year has done much t0 
increase Section membership and also 
bring recognition to the Instrument 
Society of America throughout the 
New England states. 


ISA Section Presidents are urged 
to adopt this idea of the Boston Sec 
tion President. Section members’ par 
ticipation in national Society commit 
tee affairs helps strengthen local See 
tions and accomplish the aims and 
purposes of the ISA. 
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SESA Fall Meeting Scheduled 
November 16-18 at Chicago 


The national Fall Meeting of the 
Society for Experimental Stress Analy- 
sis will be held at the Sheraton Hotel, 
Chicago, IIl., November 16, 17, and 
18th. Registration fees are, members 
$3, non-members $4, and students $1. 
John A. Gustafson, International Har- 
yester Co., Melrose Park, is Registra- 
tion Chairman, and Loren Gilmore, 
also with International Harvester, is 
General Chairman. The Technical 
Program is under chairmanship of 
Randon Ferguson, Association of 
American Railroads, 3140 S. Federal 
St.. Chicago, Ill., and J. J. MacDonald, 
Consolidated Engineering Corp., 35 E. 
Wacker Drive, Chicago, Ill., is Chair- 
man of Exhibits. 


Conveyor Automation Clinic 
At Chicago Automation Show 


Armand T. Gaudreau, management 
consultant, Westport, Conn., will di- 
rect the Conveyor Automation Clinic 
Sessions at the 2nd International Au- 
tomation Exposition, Chicago Navy 
Pier, November 14-17. Also, the Elec- 
tronic Computer Clinic will be repeat- 
ed this year under direction of Milton 
Aronson, Editor, Instruments and Au- 
tomation. Further program informa- 
tion is available from Richard Rim- 
bach Associates, 845 Ridge Ave., Pitts- 
burgh 12, Pa. 


Investment Casting Institute 
Plans Annual Fall Meeting 


The Investment Casting Institute 
will hold its annual Fall meeting in 
Detroit, Nov. 1-3. Tentative arrange- 
ments have been made with the Shera- 
ton-Cadillac Hotel for the three-day 
sessions. The Institute recently voted 
to accept an invitation to affiliate with 
the National Castings Council, a me- 
dium for cooperative action among as- 
sociations serving the foundry indus- 
try. 


40th National Conference 
Cn Weights and Measures 


Weights and Measures officials from 
36 states, the District of Columbia and 
Puerto Rico met in Washington, D. 
C. May 16-20 for the 40th National 
Conference on W eights and Measures. 
The Conference is sponsored annually 
by the National Bureau of Standards. 

The registration of 458 established 
4 new record of Conference attendance 
and more than 200 manufacturing rep- 
resentatives of commercial weighing 
and measuring equipment, members of 
trade associations and others inter- 
ested in the activities of the Confer- 
ence attended the meeting as asso- 
Clate members. 
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Philadelphia Section Holds 
Symposium October 28-29 


“Automatic Control Loops — Elec- 
tronic or Pneumatic,” is the subject 
of a Symposium to be held by the 
Philadelphia Section at the Penn-Sher- 
wood Hotel, October 28-29. 


In connection with the Symposium, 
the Section will stage an Instrument 
Fair on Saturday, October 29, at which 
the latest instrument developments 
will be demonstrated and exhibited. 
For further information on this Sym- 
posium, contact George Ehly, Atlantic 
Refining Company, 21st and Passyunk 
Aves., Philadelphia, Pa. 


Registration begins 8 A.M. Friday 
and fee of $3 is required for the Tech- 
nical Sessions only. No fees are re- 
quired for the balance of the program 
or Instrument Fair. Hours for the 
Fair are from 6 to 10 P.M. Friday, and 
12:30 to 4 P.M. on Saturday. 

Program of the Technical Sessions: 
Friday Morning—9:30 A.M. -12:30 P.M. 
“Advantages of Electronic Control] Systems,” 

W. A. Crawford, E. I. Du Pont Company; 

H. C. Dawson, Evershed & Vignoles, Ltd. 
“Advantages of Pneumatic Control Systems,” 

John J. Kelly, American Cyanamid Com- 

pany; Vincent Tivey, The Foxboro Company 

Afternoon—2 P.M.-5 P.M. 

“Typical Overall Costs of Electronic Control 
Systems,”’ Lester Goldsmith, Atlantic Refin- 
ing Company; C. J. Swartwout, The Swart- 
wout Company. 

“Typical Overall Costs of Pneumatic Control 
Systems,”’ Ralph Webb, Carbide & Carbon 
Chemicals Co.; E. A. Adler, United Engi- 
neers & Constructors. 

Friday Night—8& P.M. 

An entertaining demonstration of transistor 
innovations, ““‘The Mighty Midget”, A. S. 
Barnes, Bell Telephone Co. 

Saturday Morning—9 A.M. - 12:30 P.M 

“Installation and Maintenance of Electronic 
Control Systems,”’ C. Stukas, C. D. C. 
Control Services, Inc.; Garland Roper, Mann- 
ing, Maxwell, & Moore, Inc. 

“Installation and Maintenance of Pneumatic 
Control Systems,”’ Joseph Imber, Atlantic Re- 
fining Company ; Edward Crane, Minneapolis- 
Honeywell Regulator Company. 


U.S., Canadian Aeronautical 
Engineers to Meet in Ottawa 


The second annual joint meeting of 
the Institute of Aeronautical Sciences 
and the Canadian Aeronautical Insti- 
tute will be held November 3-4, in 
Ottawa, Ontario, Canada. Approxi- 
mately 400 engineers and executives 
of the aviation industry are expected 
to attend. 


Professional Engineers 
Schedule Fall Meeting 


The Peabody Hotel, Memphis, Tenn., 
will be the scene of the National So- 
ciety of Professional Engineers fall 
meeting to be held Oct. 14-15. For 
further information write Kenneth E. 
Trombley at the National Society of 
Professional Engineers, 1121 15th St., 
N.W., Washington 5, D. C. 


Three-Day Computer Conference 
At Boston, November 7,8,9 


The Eastern Joint Computer Con- 
ference will be held at Hotel Statler, 
Boston, Mass., November 7, 8, and 9. 
Irven Travis, Vice President, Bur- 
roughs Corp., is chairman of the Mon- 
day morning General Session, and key- 
note speaker will be J. G. Brainerd, 
Director, Moore School of Electrical 
Engineering, University of Pennsyl- 
vania. John S. Coleman, President, 
Burroughs Corp., will deliver the main 
address. Titles of papers and authors 
are: 

Monday, Nov. 7, Afternoon: Computers in 
Basic Bus'ness Applications, F. J. Porter; Op- 
erations Control with an Electronic Computer, 
Benjamin F. Butler. 

Tuesday morning: Manual Use of Autematic 
Records, Anthony Oettinger; Evaluation of 
Sorting Methods, James C. Hosken; Document 
Processing, R. H. Gregory. Afternoon: The 
Computer and Its Peripheral Equipment, N. 
Rochester; Computers with Remote Data In- 
put, Edward L. Fitzgerald; Developments in 
Programming Research, Charles W. Adams; 
Storage and Retrieval of Information, Louis 
N. Ridenour. 

Wednesday morning: The Role of Communi- 
cations Networks in Digital Data Systems, R. 
C. Matlack; Standardization of Computer In- 
tercommunication, H. R. J. Grosch. At the 
luncheon meeting W. R. G. Baker, Vice Presi- 
dent, General Electric Co., will present Im- 
plementing an Industry Wide Standardization 
Program. 

Jay Forrester, Director, Digital Computa- 
tion Laboratory, M.I.T., is in charge of the 
Conference Summary. 


ASME Petroleum Division 
Holds New Orleans Meeting 


The Petroleum Division of The 
American Society of Mechanical En- 
gineers held its 10th Annual Confer- 
ence in New Orleans from September 
25-28. Seventeen sessions covered dif- 
ferent phases of the petroleum indus- 
try during the four-day meeting. 


An address on “Oil and Louisiana” 
was given by Henry J. Voohries, Vice 
President, Esso Standard Oil Co., 
Baton Rouge Refinery, at a banquet 
which was one of the meeting’s high- 
lights. 


Military Engineers Slate 
February Technical Meeting 


The 1956 Annual Technical Meet- 
ing of the Society of American Mili- 
tary Engineers will be held in Chi- 
cago, Feb. 9-10, 1956, at the Palmer 
House. 


The Chicago Section of the Military 
tngineers is planning a military-in- 
dustry sponsored program on: The 
Role of Engineers in an Atomic Emer- 
gency and Technical Manpower and 
Production. 


For further information contact Dan- 
iel A. Sullivan, 72 West Adams St., 
Chicago 90. 


ISA Sections sponsoring regional meetings, 
symposia and exhibits, and other technical 
societies are invited to submit announcements 
for this page. Deadline is 10th of month 
preceding month of publication. 











District Chairmen Aiding 
National Membership Committee 


The Sections and Membership Com- 
mittee, headed by Francis G. Tatnall, 
Chairman, is currently in ‘full swing.” 
Following Mr. Tatnall’s appointment 
to the chairmanship of the Committee, 
he divided the United States and 
Canada into districts and named a Dis- 
trict Chairman in each. These District 
Chairmen are completely responsible 
for the membership, “health and 
prosperity” of the local Sections within 
their districts. District Chairmen re- 
port directly to Mr. Tatnall who re- 
ports in turn to Vice President A. A. 
Anderson. 


The District Chairmen are interested 
to aid with all Section activities, in- 
cluding types of meetings, speakers 
and educational undertakings. Mr. 
Tatnall feels that if Section affairs are 
spirited, membership growth will be 
automatic. 


The following is a list of these dis- 
trict chairmen: Hans Freeman, Tom 
Waldrop, Pete Slavish, Roy Myers, 
J. E. Hart, Don Davies, J. J. Burnett, 
John Hillen, Howard Marston, B. 
Shore, G. D. Carnegie, D. J. Pompeo, 
John Ohman, B. Jones, W. J. Black- 
burn and Robert Kinney. The areas 
for which each of these District Chair- 
men is responsible are shown in the 
map below: 








G. H. Giczewski, J. M. Mozley Appointed Volunteer Associate Editors 


G. H. Giczewski, chief electronics 
engineer at the Fort Wayne, Indiana, 
division of Bowser, Inc., has been ap- 
pointed to the 
staff of associate 
editors for the 
ISA Journal. He 
will contribute 
technical ar- 
ticles as well as 
New Products 
announcements. 

Mr. Giczewski 
has held various 
posts with Bow- 
ser, Inc., since 
1950, including 
manager of ad- 
engineering, director of re- 
search of Johnson Fare Box Com- 
pany, a Chicago subsidiary. He served 
also as manager of the field laboratory 
of National Scientific Laboratories, 
Washington, D. C. 


vanced 


His present duties with Bowser in- 
clude supervision of electronic devel- 
opments and consultant on special en- 
gineering projects. In previous years 
he was associated with the University 
of Michigan Research Center and the 
Detroit Edison Company. 

Mr. Giczewski is a graduate of the 
University of Michigan with a B.S. in 
Electrical Engineering, and has done 
graduate work at Purdue University 
and University of Indiana. 




















James M. Mozley, a research engi- 
neer at E I. du Pont de Nemours Co, 
Inc., Experimental Station, Wilming. 
ton, Del., has 
been added to 
the Srowing ligt 
of ISA Journal 
Associate Rj. 
tors. In his As. 
sociate Editor 
capacity, Mr 
Mozley will gyb. 
mit articles, and 
Solicit prospec. 
tive authors and 
stories. 


The new As. 
sociate Editor 
and Ph.D. Degrees jp 





M.S. 
Chemical Engineering from Washing. 


holds B.S., 


ton University, St. Louis, Mo. He has 
taught graduate and _ undergraduate 
courses in automatic control to chemi- 
cal engineers at Washington Universi- 
ty. He also taught a graduate course 
in automatic control to chemical ep 
gineers at Polytechnic Institute, Brook- 
lyn, N.Y. 


1951 Mr. Mozley was 
associate chemical engineer at Atlan- 
tic Refining Co., Dallas, Tex. Asa 
research engineer for E. I. du Pont de 
Nemours Co., Inc., he is concerned with 
research on automatic control of chem- 
ical plants and equipment. 


From 1949 to 
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National ISA Employment 
Committee Announces Local 


Section Chairmen 


Richard H. Hardy, 1149'2 Diamond 
Ave., South Pasadena, Calif., Chair- 
man of the National ISA Employment 
Committee, is endeavoring to obtain a 
well-organized national group of local 
Section Employment Committee Chair- 
men in order to make employment in- 
formation available to ISA members. 
Mr. Hardy has asked all Section of- 
ficers to appoint a local Section chair- 
man to assist in the national co-ordi- 
nation plan. Sections that have taken 
cooperative action have named the fol- 
lowing local chairmen: 


Atlanta 

Roy Freeman 

24 Clarendon Ave. 

Avondale Estates, Ga. 
Boston 

E. A. Bianchi 

1190 Adams St. 

Boston, Mass. 
Chicago 

C. G. Behnke 

351 East Ohio St. 

Chicago 11, Ill. 
Cincinnati 

Y. Anderson 

6536 Kincaid 

Cincinnati 13, Ohio 
Cumberland 

R. N. Wilson 





25 Bealls Lane 

Frostburg, Md. 
Houston 

R. E. Hansen 

P. O. Box 6725 

Houston 5, Texas 
Los Angeles 

James S. Bowling 

19513 Basset St. 

Reseda, Calif. 

Ted Sundquist 

11821 Culver Blvd. 

Mar Vista, Calif. 
Louisville 

Cook 

604 West Main 

Louisville, Ky. 
Mojave Desert 

William C, Adams 


44044 Lorimer Ave. 


Lancaster, Calif. 


New Jersey 
H. R. Karp 
5D Beech Spring Dr. 
Summit, N. J. 
New York 
A. W. Lubbers 
No. 8 Hilltop Terrace 
Chatham, N., J. 
North Texas 
M. L. Fruedenthal 
828 Fidelity Union Life Bldg. 
Dallas, Texas 
San Diego 
Jack Phillips 
8414 El Paso St. 
La Mesa, Calif. 
Seattle 
N. L. Finch 
2640 South 154th St. 
Seattle, Washington 
Wayne County 
Gerald Flower 
10020 Louder Ave. 
Detroit 27, Mich. 


Western Canada, Washington, Oregon, 


Northern California and Idaho 
D. J. Pompeo 
Shell Development Co. 
Emoryville, Calif. 
Southern California, Nevada, 
Arizona, and New Mexico 
Donald R. A. Jones 
Moore Products Co. 
6214 West Manchester Ave. 
Los Angeles 45, Calif. 
Montana, Wyoming, 
Utah, and Colorado 
Jack Blackburn 


Minneapolis-Honeywell Reg. Co. 


1600 W. 13th Ave. 
Denver, Colo. 


Northern Indiana, and Northern Ohio 
G. D. Carnegie 
P. O. Box 7283 
Cleveland 29, Ohio 
Southern Indiana, Southern Ohio, 
and Kentucky 
E. Roy Myers 
E. Roy Myers Company 
427 Temple Bar Bldg. 
Cincinnati 2, Ohio 
Eastern Canada 
J. J. Hillen 
Peacock Brothers, Ltd. 
1669 Eglington Ave., West 
Toronto, Ontario, Canada 
Maine, New Hampshire, Vermont, 


Massachusetts, Connecticut, and Rhode Island 


J. E. Hart 
18 Hemlock Road 
Newton, Upper Falls, Mass. 
New York and New Jersey 
A. M. Shore 
Baldwin-Lima-Hamilton Corp. 
Philadelphia 24, Pa. 
Western Pennsylvania, and 
West Virginia 
P. J. Slanish 
Baldwin-Lima-Hamilton Corp. 
Union Trust Building 
Pittsburgh, Penn. 
Eastern Pennsylvania, Delaware, Maryland, 
District of Columbia, Virginia, and 
North Carolina 
R. M. Kinney 
1336 Wyatt Building 
New York Avenue & l4th Street 
Washington, D. C. 
Tennessee, Mississippi, Alabama, Georgia, 
South Carolina, and Florida 
T. W. Waldrop 
Box 1308 
Atlanta, Ga. 


North Dakota, South Dakota, Nebraska, 


Minnesota, and lowa 
Howard W. Marston 


Industrial Div., Northwest Region 
Minneapolis-Honeywell Reg. Co. 


St. Paul, Minn. 

Kansas, Missouri, 

Southern Illinois, and Arkansas 
H. B. Freeman 
Economy Equipment Co. 
4526 Olive St. 

St. Louis, Mo. 

Texas, Oklahoma, and Louisiana 
W. J. Ohman, Supervisor 
Electromechanical Section 
Southwest Research Institute 
8500 Culebra Road 
San Antonio 6, Texas 

Wisconsin, and Northern Illinois 
J. J. Burnett 
The Foxboro Company 
Foxboro, Mass. 

Michigan 
Don L. Davie 
H. H. Barnum Co. 


P. O. Box 4712, Redford Station 


Detroit 19, Mich. 


November Show SIssue 


Free Movie and Strip Films 





The first edition of the Scientific Ap- 
paratus Makers Association film di- 
rectory of free movie and strip films is 
available on request to SAMA, Public 
Information Committee, 20 N. Wacker 
Drive, Chicago 6, IIL. 


ISA Section Program Chairmen will 
find this directory very useful in plan- 
ning Section meeting programs. 


A helpful strip film teaching series 
dealing with industrial instrumenta- 
tion and process control equipment is 
listed for free loan or purchase. 


Your Comments are Desired 











In addition to its regular features and 
articles, the November issue of the [SA 
Journal will cover, in detail, all the ac- 
tivities of the 10th Annual Instrument- 
Automation Conference and Exhibit in 
Los Angeles, September 12-16. The 
Journal will report highlights of the 
Technical Sessions, Clinics, social ac- 
tivities, meetings and election of officers, 
as well as all other aspects of the Show. 
For all those who couldn't attend the 
Conference and Exhibit, and for those 
who did attend, the November Show 
issue is a “must” reference volume of 


instrumentation and automatic control. 


October 1955 


on three specific aspects of one of the 
foremost problems facing the instru- 
ment industry — specifications. You are 
urged to study three of the proposed 
specification forms presented in_ the 
article, “What’s Your Opinion of These 
instrument Specifications?”, August 
1955 issue, pages 305-311. This is the 
work of Recommended Practices Com- 
mittee RP-20, Instrument Specifications. 
Your own comment is very important to 
the success of this report. You are urged 
to use the Questionnaire on page 325, 
August issue. The deadline for return 
of questionnaires to the Chairman is No- 
vember 15th. 
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NATIONAL PRESIDENT Robert T. Sheen 








(left) , 








makes a point in chemical pump 


design clear to William Broughton during the August meeting of the Tampa Bay Section 


in Bartow, Fla. 


An added attraction of the Tampa 
Bay Section’s August meeting was the 
guest appearance of National Presi- 
dent Robert T. Sheen. Mr. Sheen gave 
a short outline of several new chemi- 
cal pump designs which his concern, 
the Milton Roy Co. produces. 


William Broughton, of Davidson 
Chemical Co., Tampa, was the guest 
speaker for the same meeting. He 
spoke on the many applications of 
transistors in the miniaturization of 
controls and test equipment. 


Graphic Panel Trends 
Subject at Paducah Meet 


“‘New Trends in Graphic Panel Con- 
trol Instrumentation” was the _ sub- 
ject of a talk given by A. V. Buzzard 
to the Paducah Section at a meeting 
September 8. Mr.. Buzzard is a de- 
velopment engineer at Fischer & Porter 
Co., Hatboro, Pa. 


Mr. Buzzard demonstrated a panel 
incorporating some of the latest de- 
velopments in graphic panel instru- 
mentation. The demonstration dupli- 
cated one which the Hatboro instru- 
ment firm presented at the National 
Exhibit in Los Angeles. 


The central theme of Mr. Buzzard’s 
talk was the new Fischer-Porter “Rato- 
graphic” control system, which con- 
sists of a family of miniature drum 
dial indicators, strip chart recorders, 
plug-in controllers and associated aux- 
iliaries—C. H. Yoho. 
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Two Speakers Highlight 
New York Section Meeting 


Allen Beerbower, Senior Chemist of 
Standard Oil Refinery, Baltimore, Md., 
and Thomas MacGill, of the Transistor 
Division, Minneapolis-Honeywell Regu- 
lator Co., were speakers at the New 
York Section’s September meeting. 

Subject of Mr. Beerbower’s talk was 
“Rheology of Jellied Fuels Their 
Application to Industry and Chemical 
Warfare.” Mr. MacGill spoke on 
“Fundamentals of Transistors.” The 
September gathering marked the 120th 
monthly meeting of the Section.— 
Gerry Gleason. 


Boston Section Arranges 
Instrumentation Course 


Wentworth Institute, in Boston, has 
established a trial one-year course in 
industrial instrumentation as the re- 
sult of arrangements by the Boston 
Section. 

The course, which opened Septem- 
ber 26, will run the length of the 
Wentworth school year. Lectures will 
be held twice each week with two lec- 
ture hours from 7 to 9 P.M. Curricu- 
lum for the course will include a re- 
view of basic fundamentals of process 
variables and their measurements, 
trouble shooting, maintenance, auto- 
matic control theory, demonstration 
and instrument repair.—A. H. Kauf- 
man. 





SECTION CORRESPONDENTS 
are invited to submit Section 
News to the Managing Editor. 


National Office. DEADLINE 
is 10th of month preceding 
month of publication. Clear 


glossy photos of “action”’ news 
are desired with identifications. 


Chicago Section Announces 
Electronic Instruments Course 


Culminating an educational program 
that was launched two years ago by 
the Chicago Section, an 11-week courg 
in Industrial Electronic Instrument 
began September 28, at Chicago yo 
cational High School. 


The recognition for such a cours 
grew out of monthly and bi-monthly 
evening courses conducted by the See 
tion during the 1953-54 season. Dy 
ing this formative period, applica. 
tions for the courses became » 
great that it was necessary to rent 
room space from Roosevelt College, 
Chicago, and add two more instructors, 
The teaching staff was then made wp 
of G. E. Hoff, R. S. King and F. W. 
Velguth. They were all process and 
instrument application engineers. 


Utilizing comments by the students 
as a guide for improving the courses, 
the Education Committee of the Chi 
cago Section contacted engineering 
and technical schools with the inter 
tion of initiating a permanent course 
of study in instrumentation and proc 
ess control. 


The first of the 11-week ‘sessions 
were held last spring with 25 enrolled 
in the basic course and 52 in the at 
vanced. Of those in the advanced, ap 
proximately 50 per cent were eng 
neers and the remainder consisted of 
technicians. 


The two courses started September 
28 consist of Fundamentals of It 
struments, concerned mainly with the 
study of devices and components. Em- 
phasis is being placed on their design, 
working principles, and the part they 
may play in a control system. The 
other course is the Elements of Prot 
ess Control Engineering. This is ce 
tered around the design of control sy* 
tems and the functional evaluation of 
the components. 


Professor A. J. Klapperich, of the 
University of Illinois, agreed to super 
vise both courses of study — 4 basi¢ 
course in the fundamentals and an at 
vanced course in the principles of 
strumentation and control. Als0, My. 
W. Minkler and S. N. Futral, of the 
University, became instructors along 
with R. H. Berg of the Chicago Se 
tion’s Education Committee. 


ISA Jowend 





———— 





10 
wl 
Co 
wa 


se 
Pr 


qu 
an 


id 
de 


W 





ogram 
80 by 
COUrse 
Ments 
0 Vo 


course 
onthly 
e See. 

Dur 





pplica | 
le 90 | 


) rent | 


dllege, 
ictors, 


de up | 


F. W. 
s and 


dents 
urses, 
’ Chi- 
ering 
inten: 
ourse 

proc: 


sions 
rolled 
e ad: 
d, ap 

engi 
ed of 


»m ber 
f In 
h the 
En- 
esign, 
they 
The 


5 cell 
] sys 
on of 


f the 
uper 
basi¢ 
n ad: 
yf in 
», M. 


along 








Oak Ridge Section Marks 100th Meeting 


The Oak Ridge Section marked its 
100th meeting on September 7, at 
which a film produced by the Crane 
Company, manufacturers of valves, 


was shown. 


A. M. Houser, Directing Engineer of 
the Special Order Department, Crane 
Company, was speaker for the meeting. 
His subject was “Valves for Power 
Reactors.” Mr. Houser discussed the 
technical problems connected with the 
development and fabrication of con- 
trol and block valves applicable to 
nuclear reactor systems. He also de- 
scribed design features of valves of 
this type. 


The September issue of the Oak 
Ridge Recorder, monthly newspaper of 
the Section, featured an article en- 
titled “Instrument Purchasing as a 
Function of Process Control,” by J. 
0. Anderson, and another entitled ‘“In- 


strumentation Through the Eyes of a 


Sales Engineer,” by Robert S. Peter- 
son. 
The August issue of the Recorder 


carried an item which was reprinted 
from Instrumentation, published by 
Minneapolis-Honeywell Regulator Co., 
Industrial Division. The item was en- 
titled “Definitions” and follows: 


Digital Computer—a guy who 
counts on his fingers 

Cascade Control—the manner in 
which a husband is made to do 
things for his wife resulting 
from her mother’s suggestions 

Program Control — something 
that some technical societies 
could use more of 

Sinusoidal—that branch of the 


medical profession dealing 
with nose ailments 
Transducer—what the villian 


does in some movies 


Sections Announce Officer Elections 





Scioto Valley Officers 


Newly elected-officers for the 1955-56 
season of the Scioto Valley Section are: 
President, M. D. Lowman; Vice Presi- 
dent, R. Bell; Secretary, R. F. Mar- 
quardt; Treasurer, K. F. Vulgamore 
and E. E. Forslind, National Delegate. 
—R. F. Marquarat. 


Muscle Shoals Section 


Frank W. Potter was elected Presi- 
dent of the Muscle Shoals Section for 
the 1955-1956 year. Other new officers 
in that Section are: George Megar, 
Vice President; Mrs. Christine Posey, 
Secretary; H. A. Ruddock, Treasurer 
and Program Chairman. New Execu- 
tive Committeemen are: Atherton 
Hastings, J. C. Taylor, H. A. Roddock 
and J. L. Willis.—C. Posey. 


Portland Section Officers 


Incoming officers of the Portland 
Section are: L. J. Champion, Jr., Pres- 
ident; Vernon S. Robyn, Vice-Presi- 
dent; Arthur R. Lindsley, Treasurer 


and Robert W. Martig, Secretary.—R. 
W. Martig. 


Wayne County Section 


New Officers of the Wayne County 
Section for the 1955-1956 year are as 
follows: W. E. Harrison, President; 
Carl Zinn, Vice-President: C. L. Reber, 


Secretary; Walter Lohrman, Treasur- 


er and George Huff Nati 
% onal Dele . 
—H. Dirkers. vane 
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Central New York Section 


Beginning with its October meeting, 
the Central New York Section will 
meet the first Monday of each month 
at 6 P.M. for dinner with a formal 
business being conducted at 8 P.M. 
Delemortes Restaurant, at Thompson 
Road and Erie Blvd., has been desig- 
nated as the monthly meeting site. 


Officers of that Section are: Harvey 
R. Davis, President; Albert Gallagher, 
Vice-President; James E. Shepard, Sec- 
retary, and Louis C. Chesley, Treasur- 
er.—J. C. Shepard. 


Baltimore Officers Named 


The following officers have been 
elected in the Baltimore Section for 
the 1955-1956 season: H. Kirk Fallin, 
President; Craton G. Fitner, Vice- 
President and George B. Greer, Sec- 
retary.—G. B. Greer. 


Edmonton Section Officers 


The Edmonton Section held its last 
monthly meeting of the 1954-55 sea- 
son at the Glengary Club in Edmon- 
ton, on June 21. The nominating com- 
mittee submitted a list of appoint- 
ments for the coming season with all 
nominees being appointed as follows: 


Murray Stewart, Past President: 
Frank Barchard, President; Jack 
Mitchell, Vice-President; John Buie, 


Secretary-Treasurer; Jack Maxwell, 
Bob Walker, Jan Lowey-Ball, Jack 
Bristow and Bob Forbes, Executive 


Members.—F. Barchard. 


Naval Ordnance Head 
Indianapolis Speaker 


William Greatbatch, head of the 
Radar Branch, Research and Test De- 
partment, Naval Ordnance Plant in 
Indianapolis, was speaker at the Sep- 
tember meeting of the Indianapolis 
Section. His subject was “Post-War 
Radar Development.” Mr. Greatbatch 
illustrated his talk with slide material. 

G. W. Bockstahler. 


Los Angeles Ladies Hold 
Pre-Convention Pep Meet 


A special program was arranged to 
provide the Los Angeles Section mem- 
bership and their ladies to become ac- 
quainted with the local Section’s plans 
for the successful L. A. Show at a pre- 
Convention pep meeting and dinner on 
August 10. 


Chicago Section Announces 
Complete Officer Slate 


New officers of the Chicago Section 


are: Arthur Wimpenny, Sr., Presi- 
dent: A. H. Arens, First Vice Presi- 
dent: Eugene Ehlers, Vice President, 


Technical Division; Ray Welch, Vice 
President, Operating Division; J. Rob- 
ert Simpson, Vice President, Member- 
ship Relations Division; R. P. Sun- 
derland, Treasurer; F. E. Ertsman, 
Executive Secretary; R. R. Procter, 
Council Delegate and Heinz H. Cook, 
Membership Representative. Donald 
E. Haase is Past President.—F. E. 
Ertsman. 


Birmingham Elections 


New officers for the Birmingham 
Section for the 1955-1956 year are: G. 
D. Mitchell, President; W. E. Veen- 
schoten, Vice-President; John K. F. 
Kruse, Treasurer; J. W. Lowery, Sec- 
retary and J. L. Hammond, Sr., Na- 
tional Delegate. L. B. Lampkin is Al- 
ternate Delegate.—M. E. Byram. 


President Pro-Tem 


Donald D. Baker, President of the 
Kansas City Section, has moved to El 
Paso, Texas, and Edgar J. Bumpsted, 


1955 Vice-President, is serving as 
President Pro-Tem of the Section.— 
VY. J. Dinecan. 
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We Have Responsibilities 
And a Heritage 


A scientific society is not usually 
called on to justify its existence. Its 
very name announces its interests in 
behalf of chemistry, physics, or any 
other specialty of science. This is 
equally true of civil, mechanical, elec- 
trical. and a dozen other widely dif- 
ferent branches of engineering. In 
instrumentation this comfort of self- 
definition is difficult to achieve. Where 
is the field of knowledge in which the 
sensory, perceptive, or communicative 
faculties of man are not extended by 
instruments? From medical analysis 
to petroleum refining, from guided mis- 
siles to color television, instruments 
determine their very existence and 
continuously spell out their progress. 

However, very few of the several 
hundred technical societies provide a 
niche or a form for advancing the 
science and literature of instrumenta- 
tion. To them, instruments, important 
as they are, can only represent a minor 
interest and a means to an end. The 
individuals specializing in instrumen- 
tation constitute a common denomina- 
tor connecting all the fields in which 
instruments are used. 

It was in the District of Columbia, 
the first area in the United States 
except for Pittsburgh, that the earliest 
efforts were made to organize an in- 
strument society locally, since no so- 
ciety as yet existed on a national 
scale. Both W. G. Brombacher and 
Richard C. Darnell were overwhelmed 
to find an audience of 200 waiting to be 
organized at an initial meeting called 
in April, 1944. By October of the same 
year an “Instrument Society of Wash- 
ington” was in full swing, properly 
officered, and loyally supported by a 
hundred dues-paying members. The 
following year Washington, D. C. was 
one of the leading groups to under- 
take the formation of a national so- 
ciety, and for the entire decade to 
come, the names so familiar to Wash- 
ington instrument men, W. G. Brom- 
bacher, the late D. F. Windenberg, 
W. A. Wildhack, C. O. Fairchild, E. A. 
Capelle, R. L. Goetzenberger, and 
many others, played a vital role in 
the well-being and prestige of the na- 
tional organization. Of these, C. O. 
Fairchild served as one of the first 
presidents of the Instrument Society 
of America, W. A. Wildhack being the 
current Past President. 

This history shows that the Wash- 
ington Section is sensitive to the im- 
pact of instrumentation far beyond 
laboratory walls and often in non- 
engineering fields. From sponsoring 
an annual and widely attended Sym- 
posium on Research Instrumentation 
at the National Institutes of Health to 
assisting in the Annual Science Fair 
for young people, the ISA in Washing- 
ton has shown that its past ten years 
is a solid foundation for an instru- 
ment-conscious future. — From _ the 
Washington Section Instrument News 
by Alfred Henley. 
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The most interesting thing to most people — is other people 


Gerald H. Lovins, a member of the 
Washington Section, has been added 
to the staff of Photovolt Corporation, 
New York City, 
makers of pho- 
toelectric and 
electric measur- 
ing instru- 
ments. Mr. Lo- 
vins has_ over 
21 years expe- 
rience in_ the 
laboratory in- 
strument field, 
including 15 
years as Re- 
search Director 
of American In- 
strument Co., Inc., Silver Spring, Md. 
He will devote most of his time at 
Photovolt to the development of new 
products. 





Gerald H. Lovins 


Fielden Instrument Division, Rob- 
ertshaw-Fulton Controls Co., has an- 
nounced the appointment of Charles 
J. O’Lone, a member of the Philadel- 
phia Section, as manager of its west- 
ern regional sales engineering office, 
Lynwood, Calif. Mr. O’Lone has been 
with Fielden for nearly four years 
and has previously served as manager 
of the quality control group, and as 
development engineer. 


The Hammel-Dahl Company, Prov- 
idence, R. I., manufacturers of auto- 
control 


matic equipment, has an- 
nounced the 
election of John 
R. Curran, a 
member of the 
Boston Section, 
to Vice Presi- 
dent of the firm. 
Until his elec- 
tion to the Vice 
Presidency, Mr. 
Curran had been 
Director of En- 
gineering at 
Hammel - Dahl. 
He holds a BS 
degree in Mechanical Engineering 
from Northwestern University. 





John R. Curran 


Richard J. Franks, a member of the 
Los Angeles Section, will direct a 
new field office of the Potter Aero- 
nautical Co., to be located in Wood- 
land Hills, Calif. The new office will 
offer sales and engineering services 
on all types of flowmetering problems. 


Fred D. Marton, a member of the 
Pittsburgh Section has joined the 
staff of Instruments and Automation 
asManaging 
Editor. Prior to 
accepting his 
new position 
Mr. Marton 
served as an in- 
strument engi- 
neer at Rust En- 
gineering Co., 
Pittsburgh, Pa. 
He also served 
as an Associate 
Editor on the 
ISA Journal, 
and Editor of 
Pittsburgh Headlines, monthly publi- 
cation of the Pittsburgh Section. 


Fred D. Marton 


John C. Emerline, a member of the 
New Jersey Section, recently received 
a 25-year service plaque from Leeds 
& Northrup Co., Philadelphia. Mr. 
Emerline joined Leeds & Northrup in 
1930, checking incoming electrical 
components in the inspection depart- 
ment. In 1935 he transferred to the 
sales department and since then has 
been covering New Jersey from the 
Philadelphia district sales office. 


The appointment of Nathaniel B. 
Nichols as manager of the company’s 
commercial equipment engineering ac- 
tivities has been 
announced _ by 
Raytheon Man- 
ufacturing Co. 
Mr. Nichols, 4 
member of the 
Boston Section 
and active in 
National ISA 
activities, was 
formerly man- 





ager of Ray- 
theon’s research 
Nathaniel B. Nichols division. 
7 * . 


R. A. Schoenfeld, a member of the 
Chicago Section and sales manager 
of the Wheelco Instruments Division, 
Barber-Colman Company, has 4 
nounced that Vincent Piedmonte, a 
member of the Cleveland Section, 
now Wheelco Branch Sales Manage? 
at the Barber-Colman Ltd. in Toronto. 
Mr. Piedmonte formerly served in the 
Wheelco branch office in Cleveland. 
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joua . Tremblay, Fenwal, Inc. Onyx Set with ISA Embl 
ne Leonard G. Walker, Motorola, Inc. she a en wae 
William C. West, Jr., West Instrument Corp. Ruby Set with ISA Emblem 35.00 
Earl A. Zachary, Universal Oi! Products, Co. Blue Spine! with Emblem 35.00 


CINCINNATI 
Leston E. Goodding, Genera! Electric Co. 


0 Include ring size and choice of Onyx, Ruby, 
Donald A. Tripp, General Electric Co. > . _ 


or Blue Spinel setting with order. 








CLEVELAND 
Richard E, Myllykoski, Diamond Alkali Co. 

| Clarence J. Marx, Electric Products Co. 

EASTERN NEW YORK 
' Kenneth H. Day, General Electric Co. “ 

HOUSTON 
C- David A. Jones, Dow Chemical Co. re () ll (¢ a r | ll () ll r 
n George D. Payne, Dow Chemical Co. 
7 *.  Fthesten, Jr., American Oil Co. of \ 9 
n- en a Upp, Tennessee Gas Trans- \ [ a pe ll On . 

ission 0. A 

0. Gustav William Weidig, Ethyl-Dow Chemical iety' 
a Pane ISA members are urged to wear the Society's at- 
i ies. H. Woodard, Jr., Republic Flow Meters tractive gold lapel button designed in the shape 
n ; J. L. Walker, Humble Oi] & Refining Co. of the official ISA emblem; inlaid with white 
" ANSAS CITY enamel and approximately one-half inch high. 
| a. ame, € rowe, C. B. Fall Co. Gold-filled button . . . . $2.00. Gold-plated but- 
‘ Neill G. Kirby, Convair ton... . $5.00. 


Glen T. Penni » North American Aviatio 
: MONTREAL nger rth American Aviation 
. NEW YOR Gaspe Copper Mine, Ltd. 
h - H. Burkhalter, Ebasco Services, Inc. 
Frank B. Gill, Vapor Recovery Systems Co. 
Aldo Preti, M. W. Kellogg Co. 
NORTHERN CALIFORNIA 





INSTRUMENT SOCIETY OF AMERICA, 1319 Allegheny Ave., Pittsburgh 33, Pa. 
Please send me the following official ISA jewelry I have checked below. 
Payment for the amount checked is enclosed. 




















ser “a C. Bomont, Rockwell Manufacturing Fy Gee Ree BIB conc c cece svccvccceccscescvccessccesesoceseses $ 2.00 
). rs ~ 5 
Warren C, Smith . ; aia a om RT ETT TTP TTT ETT LT LTT Erie 5.00 
Inc. mum Waldron, Defy & Smith, ( Tie-clasp with chain and gold-filled official ISA emblem...............-. 5.00 
. OKLAHOMA CITY } Onyx 14K Gold Ring Size....... y 30.00 
. —— Binkley, Oklahoma Gas and Elec- ] Ruby [) Blue 14K Gold Ring Size. . 35.00 
, Cliff H Brady Kerr McGee : 
° , vee Oil Ind. Inc. 

* — Casteel, Oklahoma Gas and Electric FPS OT eT ET TT ETT ETT TT CT ETP TT TTT CEE a, 
- a ne SIRS GRE BICCUIC = =—«-_- FL NR... ccc cecccccccesccvecees 

Don Clark, Vinson S ; 

» vi Supply Co. 
; oe Coffman, Minneapolis-Honeywell i paces edbaecksebbeeee Ded aeehbaean han ebasensbesaeeeseene haere wanna wil 
. > 
r “ae E. Cox, Minneapolis-Honeywell Reg. 
1 ER eee eee Le er eT ee tT ye ee Zo nts bevk 6s 400nueseweant 

) al Creed, Tinker AFB City..... ” sea 
e i ~~ Gentry, Minneapolis-Honeywell 

v 1M I in ne ea eet ie wknd an a iees rower sh ewdk eehhsee keds NOR eReeEe . Section. 

haste M. Helsell, Black Sivalls and Bryson, 

f 
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by helping ISA 
add new members 


Here’s Why The Instrument Society of America 
on this, its Tenth Anniversary, has set a goal of at least 
Ten Thousand Members. To help achieve this worthy goal, 
Crawford Fitting Company is offering Swagelok 
Awards as additional incentives. 


Here’s What The ISA member who is responsible 


for the largest number of new members will win the 


Grand Swagelok Award of a beautiful, 
smartly-fashioned Mink Cape Stole. 


The ISA member who is responsible for the next 


largest number of new members (according to the rules below) 


will receive the Runner-Up Swagelok Award of 
a remarkable Minox camera and light meter. The Minox, 
originally developed for espionage, is in no sense 
a toy, although it measures only 1” x 3”x ¥%”, but a precision 
instrument that takes pictures of professional quality. 


Here’s How 


y 


To qualify for either of these 1955 Swagelok Awards, you need only follow these easy rules: 


1, Everyone who is a full member of the Instrument 
Society of America may enter the Swagelok 
Award Contest except employees of the Crawford 
Fitting Company, its sales representatives, its sales 
agents, its distributors, its advertising agency and 
members of their families. Contest subject to 
Federal, State and focal regulations. 


2. All you have to do is to sign new full member- 
ship applications to the Instrument Society of 
America as the first endorser. Applications need 
not be for the Section of which the contestant is 
a member. The person reporting the largest 
number of new full memberships, signed as first 
endorser, will be the winner of the Swagelok 
Award. To be valid, applicant shall not have 


been a member of any classification in the Instru- 
ment Society of America prior to this application. 


3. Report name and Section of each new full 
membership application sponsored as first en- 
dorserto Fred A. Lennon, Crawford Fitting Company, 
884 East 140th Street, Cleveland 10, Ohio. Each 
report must carry the certification of the local 
Section President. Reports should be sent in 
each month and the final report must be post- 


marked not later than midnight November 30, 1955. 


4. Prizes will be awarded as shown elsewhere 
on this page. Tabulations of reports will be made 
and maintained by Warren H. Brand, President, 
the Instrument Society of America; Edward C. 


This is a paid advertisement of Crawford Fitting Company 


Baran, Vice-President, the Instrument 906 
America, and Fred A. Lennon. Reports 
submitted to both local Sections and 
Headquarters of the Instrument Socl 
America for verification before prizes 
awarded. In case of ties the Swagelok 
will be awarded to the contestant whose ™& 
Section has the greatest percentage ine . 
in full membership. Judges’ decisions ™ 


5. Swagelok Award Contest extends fromsamm 
1, 1955 to November 30, 1955. 3 


6. Winners will be informed by mall é 
nounced in the January 1956 Issue Of ih 
Journal. : 





eee re 





